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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 



FILL IN AND POST 
COUPON TO-DAY TO 


Please send me without obligation your prospectus. 

NAME. 

ADDRESS 


MARCONI 


Call, write or phon 


MARCONI SCHOOL OF WIRELESS 


SYDNEY 

47 York Street 2 0233 
MELBOURNE 

167 Queen Street 67 9161 


SCHOOL OF 
WIRELESS 


Conducted by: 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Incorporated in New South Wales) 







■■■■■■■■■■■■■■■■■ 



Printed and published by Sunqravure Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 






















































AUSTRALIA'S NATIONAL ELECTRONICS JOURNAL 

RADIO, TELEVISION and HOBBIES 

ABC CERTIFIED CIRCULATION IN EXCESS OF 40,000 
Volume 25, Number 8 November, 1983 


About Plasma 4 

Labels in Braille 7 

Rendezvous in Outer Space 9 

"Instant Photos" 

Electronics, Traffic Control 12 

Recent Developments in U.K. . 17 

Review—TV Stds. Conversion 21 

Review—Airline Computer 23 

Review—Synthetic Sleep _ 25 

Scientific, Industrial News - 27 

High Stability V.F.O. 32 

A Reader Built It - 41 

Transistor TV Receivers - 44 

Computers and Counting - 55 

Twin Doublet Aerial - 57 

Standard Field Loop - 59 


Page 


More On The 1961 Karset — 61 

Silicon Diode Noise Gen. - 65 

The Serviceman Who Tells __ 69 

Basic Radio Course 77 

The Answer Man Explains __ 89 

Let's Buy An Argument - 92 

Audio Topics - 100 

What is Dynagroove? - 102 

Classical Reviews _ 103 

Variety Fare __ __ 109 

Trade Reviews, Releases - 121 

Amateur Band News, Notes __ 125 

On Shortwave - 133 

Answers To Correspondents __ 137 

Technical Book Review _ 141 

Classified Advertising _ 143 

Index To Advertisers _ 144 


Editor: 

NEVILLE WILLIAMS 
M.I.R.E. (Aust.) (VK2XV). 

Technical Editor: 

PHILIP WATSON (VK2ZPW) 

A. M.I.R.E. (Aust.). 

Technical Staff: 

JAMIESON ROWE 

B. Sc.(Tech.) Grad. I.R.E. (Aust.) 
KEITH JEFFCOAT (VK2BK) 
IAN POGSON (VK2AZN) 

JOHN DAVIDSON (VK2ZJE) 
ROBERT FLYNN 

Advertising: 

SELWYN SAYERS, Mgr. 

BILL SUMMONS, Rep. Sydney 
P. McWILLIAM, Rep. Melb. 

Circulation: 

W. CUMMING, Mgr. 

Subscription Rates: 

C'wealth, Fiji, N. Guinea, 

£1/15/- p.a. 
United Kingdom and N.Z., £A2 p.a. 
British Dominions £A2 p.a. 

Foreign £A2/10/- p.a. 

Editorial Offices: 

12th Floor, 235-243 Jones St., 
Broadway, Sydney. Phone 2-0944. 
Ext. 2531, 2525-6-7. 

Advertising Offices: 

8th Floor, 235-243 Jones St., 
Broadway, Sydney. Phone 2-0944. 
Ext. 2931, 2508, 2510. 

Circulation Dept.: 

9th Floor, 235-243 Jones St., 
Broadway, Sydney. Phone 2-0944. 
Ext. 2505, 2509. 

Postal Address: 

Box 2728, G.P.O., Sydney. (Re 

technical queries, see "Answors 
To Correspondents" page.) 

Melbourne Office: 

392 Little Collins St. PKom 
67-8131. 


Cover Picture: 

Far removed from the electronic 
age, but of prime interest to 
followers of recorded music are 
traditional organs like this one 
in the church of St. Pankratius 
at the village of Hamburg - 
Neuenfelde, on the south bank 
of the Elbe Estuary. The in¬ 
strument was built between 
1682 and 769 7 by Arp 
Schnitger. For the picture, we 
are indebted to Derek E. Jolly 
of Medindie, S.A., who was 
fortunate to preserve, also, 
three hours of its music on a 
Nagra tape recorder. 

Interstate Distributors: 

Distributed in N.S.W. by Sungravure Fty. 
Ltd., Mentmore Avenue, Rosebery. 
N.S.W.; in Victoria by Sungravure Pty. 
Ltd., 392 Little Collins St., Melbourne; 
in South Australia by Sungravure Pty. 
Ltd., 104 Currie St., Adelaide; in Western 
Australia by Western Press; in Queens¬ 
land by Gordon and Gotch 
(A/asia) Ltd.; In New Zea¬ 
land by Truth (N.Z.) Ltd; in 
Tasmania by Davies Bros. « 

Ltd.; "Mercury.” Hobart. _•_ 


Radio, Television & Hobbies, November, 1963 


40 YEARS OF RADIO 

IT is appropriate to record that this month sees 
* the fortieth anniversary of the commencement 
in Australia of an officially authorised medium- 
wave broadcasting service. While various marine, 
communication and experimental stations had 
been operating during the previous ten years, it 
was on November 13, 1923, that station 2BL 
opened in Sydney, with a power of 1,500 watts, 
and for the express purpose of providing radio 
broadcast entertainment. 2FC followed on 
December 5, with a power of 5,000 watts, with 
other stations in other capitals opening shortly 
afterwards. 

Radio, and more recently television, has 
become such an integral part of our daily life that 
it is hard to realise that less than forty years 
have elapsed since politicians were debating 
the practicability of “single-station” receivers; since family groups were 
found arguing the merits of the phonograph against this new-fangled thing 
called “wireless.” 

In the intervening years the number of broadcast receivers has grown 
from a mere handful to an estimated figure of just under eight million — 
representing several receivers per household and not far short of one 
receiver for every person in the Commonwealth. A large proportion of our 
population has always had radio in the home; they can’t even visualise the 
time when the air-waves were silent but for the buzz of spark transmitters 
and the crash of atmospherics. 

Radio passed through its “great” era in the 1930s, when it was the 
dominating force in home entertainment. News, sport, drama, comedy and 
musical variety were all to be had at the turn of a knob. Then came 
television, with its diversionary interest, and radio had to find a new role 
in the scheme of things. 

Now the broadcasting industry is shouting exultantly about more 
radios, more listeners, more turnover than ever before—everything, in fact, 
except more quality! The point the broadcasting industry conveniently 
ignores is that the “more” factor is not the outcome of better program 
formats; rather is it the direct result of increased “accessability” in the 
way of transistor portables and car radios. 

The broadcasting industry has simply conformed to this technically 
inspired revolution, to become, for the most part, a huge, communal juke¬ 
box, lacking any semblance of depth or quality; a jukebox so accessible, 
so universal that there is not the slightest danger of anyone being left for 
a moment, in pensive silence. 

Has sound broadcasting 
found its ultimate role in this, its 
fortieth year? I sincerely hope not! 
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Instrol-Playmaster offers you a complete 
range of high quality audio equipment to 
the original "R.TV. and H." designs. Aust¬ 
ralian designed, Australian made, guaran¬ 
teed and lifetime serviced. Available, built 
and tested or in kit form ready to build 
yourself. Write, phone or call for free 
cata'ogue. 


Complete Kit of parts . . £39/14/- 
Wired and tested. £49/18/- 



INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/. 

Built & Tested £27/3/. 



FOLLY TRANSISTORISED 
INSTROL-PLAYMASTER 10S 
STEREO AMPLIFIER 

Kit cf Parts £49/18 . 

Built 4 Tested £60. 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 


The new "R. TV & H." Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 


Cadmium plated and passivated chassis . £21510 

Anodised Label, Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) . . £10 4 0 

Postage extra 



A magnificent 
28 watt twin 
channel guitar 
amplifier (over- 
seas they 
would describe 
it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato, in carrying 
case for only:— 

Kit of parts £88/14/8 

Built^and tested £100/14 8 


INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other-popular "R. TV & H." designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every ”R. TV & H.” design. Test equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 



Chasms is first precision* 
punched and drilled. Then 
heavy cadmium plated to 
prevent corrosion and ensure 
pood conductivity. Finally 
passivated to prevent finpcr 
murkinp 


lined uilh seamless weld 
and smart louvered vet 
lation. Heavy enamel coat , 
u-ith baked ham merit. 

durability. 


Please send me, post free, full details of the 
following. 

NAME .. 

ADDRESS . . 


□ Instrol-Playmaster HI-FI. 

□ Sams Technical Books. 

□ Instrol Cabinet Kits. 

□ “R. TV & H.” TV Kit. 

□ Tester Kits. 

□ Instrol Metalwork. 


POST COUPON 


(Place X in square.) 



E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 
(OPP. GRACE BROS.) PHONE: 211-4244, 211-4213, 211-4224 
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PLASMA - 



Dr George Brucker of the David Sarnoit Research Centre, 
Princeton, N.J., prepares to operate a charge-exchange 
plasma propulsion system now under development . 


O N the drawing boards on under development in the 
world’s bustling research laboratories is a spectacular 
array of new electronic products whose performance will 
derive from a strange, fourth state of matter known as 
plasma. 

Identified and described by Dr Lewi Tonks and Dr 
Irving Langmuir in 1929, plasmas are now the basis for a 
gathering scientific unheaval in the fields of direct energy 
conversion, space propulsion, communications, weaponry, 
industrial processing, and basic research. 

Not solid, not liquid, not gas—plasmas are a kind of 
“electronic jelly” composed of equal numbers of negatively 
charged electrons and positively charged ions held together 
by their own long-range electrical forces. They are generated 
when the atoms of a stable element, such as mercury, are 
excited—usually by heat or electric energy—to a point where 
their nuclei and some or all of their electrons dissociate. 

While they are too energetic to ressemble into atoms, 
these “free” electrons and “free” ions (i.e., the nuclei) are not 
energetic enough to escape their mutual electrical attraction, 
and continue to swarm in each other’s vicinity. Therefore, 
they form a seething, vibrating, electronic “Funny Putty,” 
which is surprisingly stable, cohesive, and electrically neutral. 

While plasmas have some of the character of a gas— 
they will diffuse to fill any container, for example—they are 
quite different. They can exist even in solids. Solid-state 
plasmas are a current focus of intense study at RCA Labor¬ 
atories at Princeton, N.J., because of their ability to generate 
high-frequency radio waves. 

Interestingly, plasmas have been an intimate part of day- 
to-day living from the beginning of life on earth, although 
they have moved to the fore of scientific research only 
recently. 

The sun is a plasma. Racked by continuous thermo¬ 
nuclear explosions and multi-million-degree temperatures, 


fourth state 


Not solid, not liquid, not gas— 
artificially produced plasmas are 
providing exciting new potentials 
for direct energy conversion, 
space propulsion, communica¬ 
tions, and basic research. 


By Bruce Shore 


squeezed by gravitational pressures that would add tons to 
the weight of a man on its surface, buffeted by fierce electric 
fields, magnetic storms, and other cosmic disturbances—the 
sun could not exist as anything but a plasma. 

The ionosphere, too, is a plasma. Enveloping the earth 
from an altitude of 60 miles out to several hundred, it 
makes possible world-wide communications by reflecting 
short-wave and other radio frequencies back and forth to the 
ground until they have propagated around the world. 

Man-made electron tube devices for converting alter¬ 
nating to direct current, such as thyratrons and ignitrons, also 
employ plasmas. The mammoth, RCA-built Ballistic Missile 
Early Warning System (BMEWS) uses ignitrons to produce 
and shape the powerful radar pulses with which it sweeps 
the northern skies in search of hostile intruders. 

Because of their peculiar structure, plasmas have a 
wealth of useful properties not found in any other form of 
matter. For example, they vibrate at a constant frequency 
that varies with their density. Scientists refer to this as their 
“natural” or “plasma” frequency. 

Since a vibrating electric charge can emit electro¬ 
magnetic radiation ranging from radio waves to light, a 
collection of such charges in a plasma can do the same. For 
this reason, plasmas are being considered for use in a whole 
new family of radio communications equipment. 

Plasma vibrations can be a mixed blessing, however. 
Not only do they act as a mechanism by which to generate 
radio waves but they can also be used in a different way, to 
suppress or reflect them. 

The fact is that plasmas will not allow a radio wave 
oscillating at less than their own natural frequency to pass 
through them. This explains why we lose contact with our 
Mercury space capsules at some point during re-entry. Their 
torrid plunge to earth creates around them a plasma sheath 
that eventually attains a natural frequency greater than that 
of their communications system. Communications black-out 
results until the plasma dissipates. 

One solution to this problem is to design communications 
equipment that operates at or above the frequency of the 
re-entry plasma. This is presently being done at RCA’s 
Defence Electronic Products Division in Camden, N.J. 

Another idiosyncrasy of plasmas is that they are con¬ 
stantly rearranging their positive and negative charges so as 
to maintain electrical neutrality. So successful are they in 
this respect that a charged particle, introduced from outside, 
never “sees” their internal electric fields. This trait is used 
to great advantage in the thermionic diodes currently being 
built at the RCA Electron Tube Division plant in Lancaster, 
Pa. 

Thermionic diodes are a new kind of electron tube 
developed to convert heat directly to electricity. Their two 
electrodes are housed in a vacuum tube and connected by an 
outside wire. If either electrode is heated sufficiently, it gives 
off electrons. In effect, this means the cooler electrode is 
losing electrons via the connecting wire to the hot electrode 
and acquiring a net positive charge in the bargain. The 
electrons freed from the hot electrode now “see” this charge 
and rush to it, completing the circuit. A flow of electric 
current results. 

This works very well for low voltages and currents, 
but when scientists try to step these up, something unexpected 
happens. So many electrons collect in the gap between the 
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electrodes that their combined negative charge—called “space 
charge” — begins to restrict or even curtail the flow of 
electrons. To obtain higher powers, therefore, the space 
charge must be neutralised. 

This is done by filling the gap between the electrodes 
with a plasma. Today, thermionic diodes being built in 
Lancaster all employ plasmas and produce powers up to 500 
watts from such heat sources as burning coal, focused sun¬ 
light, or nuclear reactors. 

Plasmas can be used in yet another way to generate 
electric power because their free negative and positive 
charges create a kind of spatial storage battery. It is 
figuratively possible to attach terminals to them and force 
their electrons into an outside circuit to do work. 

The best means for doing this is to drive the plasma 
across a magnetic field. Electrodes placed at right angles to 
this field then act as terminals, the electrons going to one 
and the ions to the other. Moreover, if these electrodes were 
connected by an insulated copper wire that runs through all 
the homes, factories, and stores of a fair-sized town, a whole 
community might be powered this way. This possibility is 
presently being explored under the formidable title of 
magneto-hydrodynamics—MHD, for short. 

Though such a system might generate millions of watts 
of power, it would be of the direct current variety, which is 
not as manageable as alternating current. True, it could be 
converted to the alternating form, but why not generate it 
that way in the first place? 

This line of reasoning has led RCA engineers working 
in Moorestown, N.J., to design an experimental alternating 
current MHD generator. Their approach is to move an 
alternating electromagnetic field along a plasma chamber at 

(Continued overleaf) 

Above, right, an RCA Laboratories scientist shapes a 
quartz rod in the intense heat of an argon plasma torch. 
Temperature at the centre of the plasma stream shown 
exceeds 10,000 deg C. Below, Dr George A. Swartz 
observes experimental operation of a new radio frequency 
technique that may be used to propel space vehicles 
on long interplanetary voyages. 


PLASMA PHYSICS: 


Most people associate the word "plasma" with blood 
but, literally, it means "basic stuff." In the important 
aspect of nuclear physics known as "Plasma Physics," it 
denotes a study of the basic stuff of the universe —in par¬ 
ticular what goes on inside stars and where they get 
their energy from. 

Commenting in the B.B.C. General Overseas Service 
program "Science and Industry" on a recent lecture in 
London on plasma physics, Anthony Smith said that the 
word plasma in this connection was just as significant as 
such familiar words as solids, liquids and gases. 

The reason why a solid became a liquid, he explained, 
was because it was given more energy; a liquid became a 
gas because it was given more energy; and a gas given 
more energy, and heated up, became a plasma. "Due to 
the nature of the universe, probably at least half of its 
substance is made up of plasma. 

"About 70 per cent of the matter of the universe is 
in the stars, and most of the stars are composed almost 
entirely of plasma. Our own sun, for instance, is one great 
mass of plasma, and in our particular solar system about 
99 per cent of the matter in it is in the sun. All the 
planets put together, plus all the gas in between them, 
only adds up to 7 per cent of the whole . So, even here, 
plasma is crucial, for we on the planets are absolutely 
dependent upon the sun. 

"What is plasma? Well, in a normal gaseous atom 
of gas, say of hydrogen, one electron is whizzing round 
the central nucleus of the atom. The more the temperature 
of that atom is raised, the taster that electron will whizz 
round. It's like something swung round on the end of a piece 
of string. The more energy you give it, the further it wants 
to move away. It's the same with the electron. Sooner or 
later it moves away so far that it no longer has anything 
to do with the central nucleus. 

"Plasma is really a random collection of protons and 
electrons — the two sorts of charged atomic particles. 
Instead of one electron being firmly attached to each 
proton, it has been stripped off, and moves around on 
its own. Matter has then become a plasma, and the high 
temperature of stars means that the stuff they are made 
of is this plasma." 

Until more was known about plasma, Anthony Smith 
said, three was no chance of learning how to control — 
in a gentle and useful fashion—the power of the hydrogen 
bomb . 

















£10,000 protection for 4 pence! 


This is an entirely new fuse. 

Its name is unpretentious — simply L.1055 
Standard Glass Fuse Link. 

But it’s different. Different because it is the only 
fuse manufactured in Australia with the caps 
bonded permanently to the glass and a completely 
solder-free exterior. 

It will be protecting equipment worth literally tens 
of thousands of pounds. 

Consistent dimensional uniformity ensures ease 
of assembly and Belling & Lee standards ensure 
electrical precision. 


For all electronic components look to Belling & 
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a speed slower than that at which the 
plasma is moving inside it. This causes 
a string of counter-rotating loops of 
electric current to appear in the plasma, 
at right angles to the field. 

Inside each of these in turn, are self¬ 
generated magnetic fields that switch 
their polarity, up or down, in opposition 
to the constant polarity changes occur¬ 
ring in the controlling field. 

The upshot is that the magnetic fields 
inside the plasma gain energy and induce 
an electric current right back into the 
coils generating the controlling field. In 
addition to producing alternating current, 
this scheme provides current by induc¬ 
tion, eliminating the need to station elec¬ 
trodes directly in the plasma stream 
where they erode rapidly. 

The feasibility of this system was re¬ 
cently demonstrated for the first time 
when R.C.A. scientists successfully mea¬ 
sured a power flow-off of 10 watts from 
the plasma. Eventually, a full-scale ver¬ 
sion might produce as much power as 
Grand Coulee Dam. 

Even more sensational in the field of 
power generation, however, is the world¬ 
wide effort to produce electricity from 
controlled thermonuclear fusion. C Stel- 
larator, Zeta, OGRA, Perhapsatron, As¬ 
ton—these are some of the remarkable 
machines built or under construction in 
the United States and abroad to essay 
the task. All will depend for their suc¬ 
cess on creating and harnessing a hydro¬ 
gen plasma something like that of the 
sun. 

In the largest of these, the C Stellara- 
tor built by R.C.A. and Allis-Chalmers 
at Princeton University for the Atomic 
Energy Commission, a hydrogen plasma 
is generated and trapped in a powerful 
magnetic field around whose lines of 
force the plasma ions and electrons 
spiral in opposite directions. 

Accelerated steadily by strong electric 
fields imposed from outside, the plasma 
ions eventually gain so much energy that 
their positive electrical fields can no 
longer hold them apart. They begin to 
collide. As they do, a nuclear reaction 
takes place, producing helium and releas¬ 
ing a torrent of heat, light, and other 
electromagnetic energy. All that remains 
is to collect this energy for the produc¬ 
tion of electricity either by heating water 
to drive a steam turbine or by some 
other means. 

This is how it should happen in 
theory. In fact, however, controlled 
thermonuclear fusion has yet to be mas¬ 
tered. So far, it has proved impossible 
to keep the hydrogen plasma stable in 
the C Stellerator or in any of the other 
machines. 

Still another facet of this magical stuff 
that is called plasma is its significant 
potential as a fuel for space vehicles. 

Thus far in the U.S. space program, 
only chemical fuels have been used for 
this purpose. These provide enormous 
thrust for short periods, but they must 
be used in huge volume because they 
leave the rocket at relatively slow speed. 

Another approach is to use very little 
material at any given time, but to eject 
it at very high speed for a very long 
time. This is the idea behind plasma 
engines. Plasma engines produce too 
little thrust to get a rocket off the 
ground, but out in space they can accel¬ 
erate and drive the vehicle at speeds up¬ 
wards of 100,000 miles an hour. 

At the Astro-Electronics Division’s 
Applied Research Laboratory in Prince¬ 
ton, N.J., scientists are investigating sev¬ 
eral possible methods of plasma propul- 
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A unique tool that allows anyone to make Braille labels on self-stickii 
plastic DYMO tape has been announced by Dymo Industries Inc., 
Berkeley, California. Called the Dymo Braillewriter, the product has 
been released in Australia by the Australian agents, EMAIL LIMITED. 


T HE Braillewriter differs from the 
conventional line of Dymo Tape- 
writers in that it transcribes conven¬ 
tional lette s into Braille “cells” or 
symbols. Because the letter wheel in¬ 
corporates both the letters of the alpha¬ 
bet and their matching Braille symbols, 
a blind person may operate it by touch 
and a sighted person may use it to 
print Braille, whether or not he can 
read the results. 

The Dvmo Braillewriter can be oper¬ 
ated both by blind people or their 
families and friends by simply dialling 
the letter desired on the character 
wheel and squeezing the handle. The 
letter is then embossed on to the plastic 
tape in Braille. The distributors claim 
that, although many other Braille writ¬ 
ing devices have been available, this is 
the first Braille writing machine of this 
type that can be used by sighted people 
with no knowledge of Braille. 

The possibilities for use of the 
Braillewriter are endless. It does away 
with the need for tedious Braillewrit¬ 
ing with stylus and slate, when labelling 
such things as cans of food, colour of 
shoes and clothing, medicines, books 
and other eveiyday articles. 


The Dymo Braillewriter should be of 
great assistance to blind people who 
own tape-recorders and phonograph re¬ 
cords, since the Braille label can be 
applied easily to permanently identify 
each tape and disc. (Email Limited, 
Balfour-Buzacott Division, 13 Market 
Street, Sydney.) 


sion. Of these, the most promising at 
present is referred to as a cyclatron- 
resonance system. In brief, a magnetic 
field is stretched along the thrust cham¬ 
ber with an electric field placed at right 
angles to it. A neutral gas is introduced, 
converted to a plasma by the electric 
field, and immediately confined by the 
magnetic field. 

Because of the interaction of the two 
fields, the plasma electrons begin to 
spiral down the magnetic lines of force 
toward the exhaust nozzle. As they do, 
they are given periodic kicks by the elec¬ 
tric field (in accord with a phenomenon 
known as cyclatron resonance) until they 
are moving at tremendous velocity. 

Plasmas being what they are, these 
electrons no sooner issue from the ex- 
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haust than they drag the bystanding ions 
along with them to maintain the cohe¬ 
sion and electrical neutrality of their 
association. A plasma jet is created and 
propulsion results. 

Added to these plasma projects, 
R.C.A. is hatching still other plasma-de¬ 
pendent archetypes including gas lasers, 
microwave switches and amplifiers, 
cathodes, and acetylene-like torches that 
generate temperatures above 10,000 de¬ 
grees Centigrade. 

With all of this research and engineer¬ 
ing activity, both in the laboratories of 
the Radio Corporation of America and 
elsewhere, it is only a matter of time 
until playful—but powerful—“electronic 
bobs” called plasmas come to live with 
all of us. 
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advanced 
design... 
advanced 
performance 


Ideal for the small studio, 
the Magnetophon 24 has 
nearly all the facilities of 
large studio recorders 
combined with top quality 
reproduction. 



TELEFUNKEN 


All over Europe more 
broadcasting stations 
rely on Magnetophon 
tape recorders than on 
any other make. This 
experience and crafts- 
manship is your 
guarantee when pur¬ 
chasing Telefunken 
equipment. 



Speeds 15 and 1 \ or and 3f inches per 
second. 

4 channel mixer. 

3 motor drive. 

Separate erase, record and replay head. 
Separate record and replay amplifiers. 
Response 30 c/s to 18 Kc/s. 

Plug-in head assembly. 


Available ex-stock in four different models 
from. ... £289 



Descriptive information gladly supplied on request. 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD,, 

47 YORK STREET. SYDNEY. Phone: 20233 
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RENDEZVOUS 
IN OUTER SPACE 


Rendezvous with space station 


Maneuvering tor final alignment, velocity, 3 f.p.s; 


Velocity 1 f.p.s., yaw 0, roll 0 — correcting pitch 




Correcting left yaw and left roll, range 50ft. 


Alignment aid shows all attitudes 0. Ready to latch. 


To 

investigate 
space 

rendezvous 

techniques, 
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the Aero-Space Division of Boeing has recently developed a simulator, which 
is capable of reproducing the conditions likely to be involved in bringing 
together two vehciles orbiting independently in space. Technicallys, it is re¬ 
ferred to as a "docking mission/' 

Through a projected television presentation, the pilot of the "planetry 
exploration vehicle/' in the simulated cockpit at top right, sights his target 
vehicle. Using controls which take effect through a suitably programmed 
computer system, the pilot manoeuvres his vehicle and completes the docking 
run. 

The research program is aimed at determining the basic design require¬ 
ments of base station and shuttle vehicle requirements, suitable types of 
docking mechanisms, impact conditions and consequent energy absorption 
requirements. Only by simulating conditions as closely as possible can scien¬ 
tists and engineers pursue the conquest of space with a reasonable hope of 
success and a minimum of hazard to the personnel involved. 


Range 600ft„ aligned with solar cells... 










Cannon’s exclusive latchlock 
ensures the most secure and rapid 
locking of mated connectors! 

Locking is simple and immediate and the 
plug cannot be accidentally disengaged. To 
remove the plug all that is required is for 
you to apply slight thumb pressure to the 
latch thus releasing the lock. 


NUMBER ONE IN ELECTRICAL CONNECTORS... 


The Cannon XL Audio Series have been specially designed for 
use on microphones, public address systems, tape recorders, 
amplifiers and other low level sound circuits. They are also 
ideally suited for instrumentation and general electronic 
applications. The XL Series is available with 3 or 4 contacts, 
the shells being satin nickel plated diecast zinc alloy, and 
the contacts silver plated brass. 

XL is an Australian-made connector distributed in all states 
and exported to the U.S.A. 


CANNON AUDIO PLUGS 


For further information contact Dept. R25 at your local Cannon office. 


CANNON ELECTRIC (AUSTRALIA) PTY. LTD. 

58 Cluden Street, Brighton East, S.6 (Melbourne) 

®'*CANNON" It A TRAOCMARR REOltTERlO IN U. S. RATENT OfflCT 
AND IN OTHER COUNTRIES tV CANNON ELECTRIC COM RANT 

REPRESENTED BY: 


.CANNON* 
PLUGS 



NEW SOUTH WALES: Cannon Electric (Australia) Pty. Ltd., 5th St., Kingsford-Smith Aerodrome, Mascot. 
SOUTH AUSTRALIA: Cannon Electric (Australia) Pty. Ltd., Commonwealth Aerodrome, Parafield. 
WESTERN AUSTRALIA: Supa-Furn Distributors, Scarborough Beach Rd., Osborne Park. 

Athol M. Hill, 842 Hay St., Perth. 

QUEENSLAND: C. A. Pearce & Co. Pty. Ltd., 3 Bowen St., Brisbane. 

TASMANIA: H. M. Bamford & Sons Pty. Ltd., 228 Murray St., Hobart, and 212 York St., Launceston. 
UNITED STATES OF AMERICA: Robins Industrie? Corp., 15-58 127th Street, Flushing 56, New York. 
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“INSTANT PHOT 
ON NEW FILM 


A new method of taking photographs, and develop¬ 
ing them in a fraction of a second, was announced 
recently by the General Electric Co., U.S.A. It is 
expected that the process will have many applications, 
initially for defence, industry and medicine, and 
later for the general public. 

C ALLED “Photo-Plastic Recording.” the new process per¬ 
mits images to be developed in 1/ 10th to 1/100th of a 
second. Developing is done with heat alone. Everything 
needed to produce the image is contained within the film 
itself. 

The images are produced in a plastic film which can be 
either clear or opaque. It is possible t G re-use the same film 
more than a dozen times without substantially impairing 
the quality of the image. 

Dr Joseph Gaynor,, of the company’s Advanced Techno¬ 
logy Laboratories, who invented the new process, said the 
“P.P.R.” film can be left in the open before it is used . . . 
“even exposed to bright sunlight” . . . without damage of 
any kind to its image-recording qualities. The detail that 
can be achieved, he said, far exceeds that obtained by 
conventional photography. This is such that as many as 
144 crystal sharp pictures can be produced in a space only 
two inches square. 

Basically, the P.P.R. process works like this : 

(1) A plastic film is given an electrostatic charge. The 
film has special light sensitive properties by reason of its 
photo-conductivity. 

(2) The image to be recorded is projected on to the 
film. Wherever the light strikes the film, the electrostatic 
charges are dissipated. Where the light does not strike . . . 
conforming to the dark areas of the image . . . the charges 
remain. 

(3) The latent image is now on the film. To “develop” 
it, the film i s quickly heated and recooled ... an almost 
instant process. In the brief moment when the tape is warm 
and consequently soft, the latent image is impressed into the 
plastic surface due to the downward force of the electro¬ 
static charges. This produces the finished picture. 

The photo plastic material used in the fjlm must melt 
and solidify repeatedly, be able to hold an electrostatic 
charge on its surface in the dark, be resistant to cracking, 
and remain free of “tackiness” after being heated (or it 
could not be rolled up in tape form without one loop stick¬ 
ing to the next). The film must also be able to dissipate 
electrostatic charges whenever it is exposed to light. 

The images are projected by a special technique made 
necessary because the image on the film is in the form of 
tiny depressions or ripples, rather than light and dark areas 
as in conventional photographic processes. Both slides and 
movies are possible with the P.P.R. process. 

Up to now the P.P.R. images have been produced 
principally as black and white transparencies. Much further 
laboratory work is needed. Dr Gaynor said, for the deve¬ 
lopment of full colour images and for “hard copy” prints. 
He said laboratory wcrk is also under way to increase the 
Sensitivity of the P.P.R. process, which presently requires 
either intense illumination or fairly long exposure, compared 
with photographic film. 

The film can be made either sensitive or insensitive to 
nuclear radiation. 

“This,” said Dr Gaynor, “may solve a problem that 
has been long associated with work in nuclear radiation. 
This is the problem of photographing optical images in a 
radio-active environment. It arises from the fact that P.P.R. 
film can be made completely transparent . . . permitting 
destructive gamma rays to go right through it without absorp¬ 
tion and without damage. The light rays, on the other 
hand, are absorbed by the photoconductor within the film.” 

The instant development characteristic of P.P.R. as 
well as its ability to record large numbers of images in a 
small space are also true of a process called “Thermo Plas¬ 
tic Recording,” which General Electric Company announced 
three years ago. (See R.TV and H., June, I960, page 23.) 
An essential difference is that T.P.R. records an electrical 
signal, while P.P.R. can use ordinary light to record images 
in a normal atmosphere. The two processes are comple¬ 
mentary, and together give promise of serving a wide range 
of applications. 
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Dr Joseph Gaynor, inventor of P.P.R,, explains how it 
works. Exposure to light varies electrostatic charges on the 
film, heating allows these charges to compress the film. 


Above: All these pictures, plus many more—144 to be 
exact — can be recorded on the 2in square slide in the 
demonstrators hand. Below: Portion of a picture taken 
with the new process. 





















The latest control system uses tele¬ 
vision to monitor each intersection 
and display traffic conditions at a 
central control point. A control of¬ 
ficer than adjusts the traffic lights 
as required. The picture shows a 
system in Frankfurt, Germany , similar 
to one at present being installed in 
Sydney. 


Electronic Aids For 


TRAFFIC CONTROL 

Last month we described some of ihe “detectors" used in vehicle actu¬ 
ated traffic control systems, with particular reference to the pressure 
type in almost universal use throughout Australia. Whatever type defec¬ 
tor is used, some form of switching apparatus must be used in order to 
operate the traffic lights. This is the "Controller," and this month we pro¬ 
pose to describe its many functions. 


I N the early days of traffic control 
light systems the traffic situation 
merely called for simple “go” and 
“stop” lights at straight forward junc¬ 
tions of two roads. Here, simple two- 
phase control was adequate—one stream 
of traffic moving and one stream halted 
alternately. With the increasingly dif¬ 
ficult traffic conditions which subse¬ 
quently developed, it became necessary 
to develop more complicated apparatus 
which would deal with complex traffic 
movements. 

Additional phases had to be inserted 
into the system, and means provided to 
cope with many road junctions where 
the mere addition of another phase would 
not solve the problems involved. The 
presence of pedestrian crossings, which 
must be included in the traffic phases, 
and special right or left turn facilities 
are instances of the problems which had 
to be met. The solving of these 
problems has resulted in the develop¬ 
ment of complex controllers which pro¬ 
vide a flexibility of control more strictly 
related to traffic needs. 

The controller to be described in this 
article is that produced by Automatic 
Telephone & Electric Co. Ltd. of Liver¬ 
pool, England. It is called the Type 
54 Controller and is being installed at 
intersections in Australia by Amalga¬ 
mated Wireless Australasia Ltd., to 
whom we are indebted for much of the 
information contained in this article. 

It will be remembered that, at con¬ 
trolled intersections, traffic is divided 
into “phases.” There is a “running 


phase” where traffic is on the move and 
a “halted phase” where traffic is stopped. 
There can be any number of phases, but 
generally speaking it is desirable to have 
as few phases as is consistent with 
smooth traffic flow. Three-phase systems 
are fairly common. 

The controller is the “brains” of the 
system. It receives the electrical impulses 
from the detectors and acting upon this 
“information” determines the sequence 
of appearance and the duration of each 
of the traffic phases, to best meet 
the traffic conditions ruling at that time. 
It consists of a 

number of electro- fly Cfllvin 
nic timing devices, 
which are actuated 

by the impulses transmitted from the 
detectors. 

Whether the controller gives the right 
of way depends on whether a demand 
for such has been registered, either by 
a vehicle passing over the detector pad 
or a pedestrian pressing the button on 
the light pedestal. If such a demand 
has been registered the controller “re¬ 
members” it, and will give right of way 
at the appropriate time to allow a safe 
crossing. 

If vehicles are present on all 
approaches, the controller will introduce 
each traffic phase in a fixed cyclic 
sequence, but will vary the duration of 
each phase in accordance with the rul¬ 
ing traffic conditions. If no traffic is 
present on a phase, that phase will be 
passed over and not introduced into the 
complete cycle. 


When vehicles arrive at an intersec¬ 
tion, where a red signal is showing, 
they are counted by the controller, due 
allowance being made for the fact that 
most vehicles have two axles. The 
number of vehicles waiting between the 
detector pad and the stop line are repre¬ 
sented by the amount of charge on a 
capacitor, and this action is illustrated 
in the accompanying diagram. Those 
familiar with integrating circuits used 
in television frame synchronising circuits 
will immediately recognise the similarity 
of the basic principles. 

MINIMUM GREEN TIME 

Thus, when a controller gives the 
green indication to a phase, it “knows” 
the volume of traffic waiting within the 
controlled zone on that approach. It 
uses this information to determine the 
minimum green time required to clear 
that volume of waiting traffic. 

The right of way does not move from 
one phase to another unless there is 
a demand for the right of way from 
a halted phase. Where there is no traffic 
the signals will remain in the condition 
last used. If green is showing it will 
remain so while ever no traffic 
approaches from another direction. The 
right of way can be terminated either at 
the expiry of the minimum green period, 
at the end of a vehicle extension period, 
or at the expiry of the maximum green 
period. These will be explained in their 
order. 

When a vehicle moves into the con¬ 
trolled zone and passes over the detec¬ 
tor pad the impulse passes to the con¬ 
troller, which allots to the vehicle a 
minimum green time for it to clear the 
intersection. If there is only one vehicle 
waiting it will be granted a time of 
eight to ten seconds. If there is more 
than one vehicle the minimum green 
time is extended and depends on how 
many vehicles are waiting between the 
stop line and the detector pad. 

This minimum green time, then, is not 
of fixed duration but is based entirely on 
the traffic condi- 

Wallei'S tions. Generally 
, : 1 '• • • speaking, the aver¬ 

age min i m u m 
green time allotted ranges from eight to 
10 seconds for one vehicle, to 15 seconds 
for up to nine vehicles, depending on the 
traffic conditions. The controller can 
be preset to allot these times if neces¬ 
sary. 

This automatic variation of the mini¬ 
mum green period in relation to the 
number of vehicles requiring it has the 
effect of reducing the cycle time dur¬ 
ing periods of light traffic, to achieve a 
fast turnover from one approach to 
another without reducing the margin of 
safety for vehicles. 

Where a pedestrian crossing is pro¬ 
vided, and equipped with press buttons 
by means of which the pedestrian regis¬ 
ters a demand for right of way, the 
amount of time for a pedestrian to 
walk across and clear the intersection 
is determined when the system is in- 
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stalled. This time is preset in the con¬ 
troller. 

Before assigning the minimum green 
time, the controller checks on whether 
a “parallel” pedestrian crossing is associ¬ 
ated with that phase and if so whether 
a pedestrian has asked for the “walk" 
indication. If such a demand exists and 
if the sum of the preset “walk” and 
“clearance” time needed for that pedes¬ 
trian crossing is more than the time 
required to clear waiting road traffic, the 
controller will increase the time to that 
required to give protection to the 
pedestrians. 

If no parallel pedestrian crossing 
exists, or no demand has been received 
for pedestrian right of way, the con¬ 
troller will disregard the pedestrian 
feature and assign to the phase the mini¬ 
mum green time required to clear wait¬ 
ing vehicles. 

VEHICLE EXTENSION PERIOD 

The vehicle extension period is pro¬ 
vided to cope with traffic which passes 
over the detectors after a running phase 
commences. Having set waiting vehicles 
in motion, and upon expiration of the 
minimum “initial” green time, the con¬ 
troller proceeds to determine the period 
of “additional” green time, if any, to 
be given to the phase. 

Vehicles which operate the detector 
pad after traffic commences to move, 
automatically extend the green period 
for themselves; prolonging the right of 
way beyond the limits of the minimum 
green period. Each successive vehicle 
cancels any unexpired portion of the 
green extension granted to the previous 
vehicle and sets up its own extension 
time. 

However, this extension of time can¬ 
not be allowed to continue indefinitely. 
Otherwise, any one phase which could 
produce a continuous stream of traffic 
could maintain the right of way for long 
periods, to the detriment of other phases. 
For this reason, there is a “maximum 
green period” which cannot be exceeded 
once a demand is received from another 
phase. 

During any extension period, the con¬ 
troller is “noting” the conditions on other 
traffic phase(s). Immediately a vehicle 
arrives within the controlled zone of 
a “halted” phase the controller com¬ 
mences to determine the maximum time 
before the next phase is given the green 
indication. This waiting time will be a 
period between a preset “low” and 
“high” setting, and the controller auto- 
maticaly determines this in accordance 
with the density of traffic using the 
“running” phase. 

TRAFFIC GAPS 

The controller measures this density 
by noting the lapse of time between 
successive operations of the detector on 
the running phase. The denser the traf¬ 
fic the shorter will be the lapse of time 
between successive operations of the 
detector. 

While determining the maximum time 
vehicles shall be kept waiting on halted 
phases, the controller searches for a 
“traffic gap” on th e running phase and, 
if such a gap occurs, it immediately 
forces a change of the green indication 
to the next phase. A “traffic gap” occurs 
when the detectors on the running 
phase are not operated for a preset 
period — determined for each location 
at time of installation of the system. 
This gap must occur in the stream of 
traffic moving in both directions. 



Interior view of the Type 54 Control - 
ler, now being installed extensively 
throughout Australia. The power 
supply is in the lower section, banks 
of relays in the centre section, and 
timing adjustment circuits at the top. 

If a waiting vehicle driver on a halted 
phase notices an appreciable gap in the 
stream of traffic, in both directions, he 
can be fairly sure that a change in the 
right of wav in his favour is imminent. 
At times when there is no traffic, such 
as at night or off-peak hours, a vehicle 
approaching a red signal will cause this 
to change immediately the pressure pad 
is actuated. The right of way will 


remain on that phase until a vehicle 
operates the detector on the opposite 
phase. 

So in terminating the green indica¬ 
tion on a phase, the controller does so, 
either because the minimum time has 
expired, a gap has occurred in the run¬ 
ning traffic on that phase, or because 
traffic on another phase has been kept 
waiting the maximum time automatic¬ 
ally determined by the controller. In 
the latter event the controller “remem¬ 
bers” that it has taken the green indi¬ 
cation from a phase on which traffic 
was present at the moment of the 
change and will take due note of this 
fact when assessing extension time on 
the phases which follow. 

The foregoing paragraphs refer to 
the termination of the green indication 
on one traffic phase and its transfer 
to another traffic phase. In fact, there 
is a period of time between this ter¬ 
mination and transfer, which is known 
as the “Inter-Green” period. In that 
transition period the controller will dis¬ 
play the usual “amber” warning indica¬ 
tion of an impending change, which may 
or may not be followed by a period in 
which all signal heads display the red 
indication. This is known as the “All 
Red” feature. 

CLEARANCE TIME 

This “All Red” feature is used to pro¬ 
vide a clearance time for vehicles or 
pedestrians in excess of the usual 
“amber” period, such as required at 
locations where there may be vehicles 
within the intersections, waiting to com¬ 
plete a turning movement. This “All 
Red” extension of the amber clearance 
time may be introduced to follow a 
particular phase only, or any number of 
the phases as required. The additional 
"All Red” indication can be a fixed period 
as preset in the controller, or the con¬ 
troller can be so arranged that it will 
automatically vary the period of “All 
Red,” in accordance with traffic condi¬ 
tions. 

There are some locations where full 
vehicle actuated signals are not warrant¬ 
ed-. such as where a minor road, foot¬ 
path. school entrance, etc., provides an 



A close-up of the timing control panel. These controls allow the period of 
each function to be adjusted when the controller is installed, or subsequently 
should traffic conditions warrant it. 
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Another approach 
to the problem. 
This pedestrian in¬ 
dicator in Paris , 
shows how many 
seconds remain 
before the lights 
change. It starts 
at 30 seconds and 
counts backwards 
in one second 
steps. At present 
on trial, it may be 
used elsewhere if 
tests prove satis¬ 
factory. 


entry into a main highway. In such 
cases it may be difficult for vehicles 
or pedestrians to enter the highwcy, 
with safety, after a reasonable waiting 
period. Here, modified systems may be 
installed, having a vehicle detector in 
the cross street only, and/or a pedes¬ 
trian press button. After a reasonable 
amount of green time has been given 
to the cross street, or pedestrian cross¬ 
ing, the green indication will revert to 
the main highway. 

There are many intersections where 
“filtration” is desirable. By this is meant 
the turning movement of vehicles which 
would otherwise be halted. Provision 
for filtration is made by the illumina¬ 
tion of a single-aspect green arrow sig¬ 
nal which, during one or more phases, 
including clearance periods, permits the is provided for vehicles which desire to 
turning movement referred to. The take advantage of the turning move- 
illumination of the filtration signal is ment. This lane is provided with a 
normally dependent upon the existence separate detector which registers a de- 
or arrival of a demand for release of a mand for the filtration signal. The dura- 
halted phase, and is followed by a right- tion of the right of way is then in 
of-way period for that phase. accordance with the demand. 

In some cases the period during which Where pedestrian phases are included 
the green arrow is illuminated is preset in the system there is usually a separate 
in the controller. There are, however, timer in the controller which operates 
certain locations where a separate lane so that the phase will appear automatic - 



Diagram of the basic timing circuit 
used in the Type 54 Controller . Al¬ 
though simple in itself, the complete 
unit uses large numbers wired in 
complex configurations . 



ally once per cycle or only when de¬ 
manded by the push button. The dura¬ 
tion of the pedestrian “WALK” period 
can be selected from a suitable range 
of settings. The inter-green period pre¬ 
ceding and following the pedestrian 
phase can include an “all red” period 
to ensure complete safety for pedes¬ 
trians. 

A special feature which was intro¬ 
duced into the Crow’s Nest system in 
North Sydney, is a flashing indicator 
for pedestrians during th e clearance 
period. If the green “WALK” signal 
changes to red “DON’T WALK” when 
pedestrians are crossing, the pedestrians 
may continue to walk if the “DON’T 
WALK” signal is flashing. The signal 
will continue to flash for the time need¬ 
ed for pedestrians to clear the crossing. 
If the “DON’T WALK” signal ceases 
to flash during the journey across, the 
pedestrian should wait on the safety 
islands provided. 

CONTROLLER FACILITIES 

The Type 54 Controller is completely 
flexible in that it provides for fully auto¬ 
matic working, fixed time working, or 
manual operation. These facilities are 
valuable for operation by police. On 
controllers with three or more phases 
the right of way can be manually 
switched from phase to phase by push 
button. 

There is also a facility to enable the 
controller to simulate a continuous de¬ 
mand and vehicle extensions on any 
phase in the event of a detector failure 
or road works interfering with the opera¬ 
tion of the detector by vehicles. In this 
case the controller operates on a fixed 
time function for the phase concerned, 
while continuing to operate normally 
on all other phases. While this arrange¬ 
ment may be less satisfactory than 
normal operation, it is a good deal better 
than having to put the complete system 
out of action. 

From the foregoing discussion, it will 
be obvious that the complete controller 
is a piece of highly complex electronic 
equipment; much too complex to be 
described in detail in an article of this 
type. However, the basic unit on which 
the controller is built, the timer circuit, 
is relatively simple. The complexity 
arises from the large number of these 
required and the manner in which they 
must be connected in order to give the 
desired result. 



How the controller counts the number of pulses received from the detector. 
Bach pulse charges the capacitor to a higher voltage and this "information" 
is used to control the green time when the traffic is released. 


TIMER CIRCUITS 

The basis of electronic timers is a 
simple resistor/capacitor network in 
which the timing cycle is based on the 
time needed for the capacitor to charge 
or discharge through the resistor. The 
voltage across the capacitor is applied 
to the grid of a valve which, in turn, 
controls a relay connected in its plate 
circuit. 

Naturally, there are many practical 
variations on this theme. The circuit 
used in the Type 54 Controller is de¬ 
scribed in the A.T.E. Journal (published 
by the Automatic Telephone and Electric 
Co. Ltd., of Liverpool, England), Volume 
14, No. 1, January, 1958. The circuit and 
description given here is taken from this 
article. 

“The timer used in the controller is 
of particularly simple form ... In the 
circuit diagram and in the condition 
Khown the capacitor Cl will be partly 
charged, current will flow through valve 
V. and the two windings of the 

(Continued on Page 91) 
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Enjoy the 
simple pleasures of 
ENCEL equipment! 

There's hours of pleasure in store for you when you 
instal your new equipment. Every improvement makes 
worlds of difference. When you buy from Encel Elec¬ 
tronics, you also enjoy the basic pleasure of saving 
money . . . lots of it! All our equipment is BRAND 
NEW, sales-tax has been paid, there are no hidden 
extras. Write to us for a quote on ANY brand-name 
equipment. Because we have Australia's greatest turn¬ 
over and buy in bulk, we buy better. We simply pass 
on the savings to you! Now examine our specials for 
November. 


£ 119 - 10-0 


MitiiiiiiiiimiiiihitiiiiiiiiiiiiiiifiiitiiiiiiiiiiiiiiiitiiiiiuiiiHiiiiuifiiiiimiiimmi! 
| | Pioneer stereo amplifier (Model 161), § 
| * with tuners. J.H. turntable, J^H. Mk. II | 
1 tone arm. ADC-3 cart- 
E ridge two lOin 
E Wharfedalc speakers 

fiiiiiiniiifiiimiiiiimiiiimiimiiiiimiiiiiiiiiiiitiiiiiiiimimiiiimmifiiiiiinimT 
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I 9 Pioneer 160 Stereo P.P. corrolcte with § 
§ ^ A.M. A.M. S.W. tuners. L.abcraft 605 = 
= turntable All Balance rickup with § 
= Dccca DERAM (diamond). Two Wharfc- E 
= oalc or Richard Allan Sin speakers. £98 = 
I (With lOin Wharfedalc or R.A. speakers. = 
I £106). ror = 

= Labcraft 573 in place of 605 XrOJ 5 

ftiiiiiiiiiiiiiiiiiiiiiiimiiiiiifiiiiiiiitiiiiiiiiiiiiiiiiiiiiimuiiitiiiimiiiiiiiifiiiiiiiin- 
jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiimiuiiiimiimiiiiiiitiiiiiiiiitiiiiH 
Milliard 6C»W8 Stereo Amplifier. 4 | 
watts per channel. Labcraft 573 Turn- = 
= table with stereo diamond. Two | 
= Wharfedalc or Richard 
= Allan Sin speakers 
i (with lOin speakers £62) 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

miiiiiiiiiiitiuilliiiimiiiiiiiiiiiiiiiiimmiiiiiiiiMiiiuiiiiiiiiiiiiuiiiiiiimiiiimiii 

Mullard 6GW8 10 watts 


I3 


£55 
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•cr channel £ 

stereo amplifier. Labcraft 573 with Dccca | 
§ Dcram cart, (diamond), two Wharfedalc. = 
| Richard Allen or Goodmans’ £/LQ I 

= Sin speakers . LOO i 

= With lOin speakers . . £76 

uiiiiiiiitiiiiiiiiimimiiiimiiiiiiiiiiiiiimiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiimiiiiiiifl 

iimimmmmMimliutimmmimiimiiiimmmimimiiiiiimimiiimimimiiiM 

I 5 Labcraft 605 transcription turn- | 
I table, J.H. Mk. II I 

| p P^ uparm :. £ 26 - 15 - 0 ) 

IiiiiiHHiiiiiiimiiiiiiiimiiiMMiiimiiiiiiiiniiiiiHiiimiiiiimiiiiiiiiiiiiiiMmiiiii* 



ifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiilliiiiiiiiiiiiiiiiiirttliiiiiiiKriiiiifiiii ......mini.. 

! A LEAK stereo 50” amplifier and I 111 Brand ncw , Collar ° j™ 00 | 

2 w ^ , om , i = 3 1 1 tion turntables, with Collaro tone arm s 

| control, Orpheus Sllex turntable, 5 s an( j Ronctte turnover cartridge. Polished 5 

I vS.M.E. 3009 tonearm, TlQCM i wooden r4j£ 4ft ft 1 

| A.D.C.-l cartridge . tl07 | | basc tlj-|U“U| 

tliniiimiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiu Riiiiiiiimimtmiiiiiiiiiiiiiiiiiimiiiitiiiiiiiiimiiiiiiiimiiiiiiiiiiiimiiiiitiiitiiitt 

iimiiimiiiiiiiiiiiiiiiiiiiiiiiMimiiiiiiitiiiiiiiiiiiiiiKiiiiiiimiiiiiiuiiiiiiiiimmiu niimiiiiiiiiiiiiiiiiimiimiiMimmmiiiimiiiiiiiiiimiimiiiiiiiiiiiiiimniiiiinim 

17 Orpheus Silex turntable, I I 12 The unit l ue J H - “'Stable, f 

1 0““ arm [ J ADC . , i H ^" T rVSed",?, 1 

| cartridge . £41 [ | £ 98 - 10 - 0 ] 

TruiiiiiotiiimiiiwiiiiiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiniimT uiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiimiimiiiiimiiiiiiimiiHiiiimiiiiimimmiiuiifi 

luiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiiiuiiiimiiiiiiiiit* iiiiiiiiiiiiiiiiiinimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiitn 

| 8 Labcraft 605 turntable. | I I O Complete control unit. Flcr cabinet, | 

I Decca transcription arm I I ^ M I L - “Eight-Eight” stereo amplifier I 
= , r 8 = Collaro transcription CFIfti 4ft ft H 

| and 4ft ft 5 | turntable with Decca £ J 7" 1 W" r U 1 

| cartridge . L«51*1 v U | | Deram . | 

Biiiiiiiiiiiiiiiiiiiiiiuiniiiiiiiiiiiiiiuiiiiniii,.. mmiiiMiimiimiim 

uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiimiMiiuii^ j/iiiiiiiiiiiiiiiiiiiiii»iiiiiiuiinimiiiiiiiiiiiimniiiiiiiiiiiiiiiiiniiniiiiiiiiiii.iiii^ 

| o Pioneer SMO 300 amplifier, AM/AM, | i 14 Two LEAK sandwich | 
I or.o(on S ^Mo nC 2 S i2 0 !oI;c US ar S m CX and rn Anc I I speaker systems, Pioneer | 

1 & s'urround'^spcakcrs C .. ,0in £|55 J | SMQ fi 300 Stereo £2^ | 

flbiiiiiiiiiiimiiiiiitiiiittiiimiiiiiiiiiiiiiiiiiiimiimimiiiiiiiiiiiiiiiiiiiiimimml TiiiiiiiiinniiiiiiiiiuiimiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiuminiiiiiiiiiiiiiimiiiUHiiiiift 

jiiiiitMiimmiiiiiiiiiiiiiiitiiiiuiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiiiji t|iiiiiiiiiiitiiMitiiiiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiitiitiiiiiititiitiii^ 

I | Pioneer stereo amplifier w/- tuners 1 I I C Pioneer stereo amplifier. New J.H. E 

1 Labcraft 605 turntable. All-Balance I § / ,7 , Mk -. " arm / .> abcraft i 

= arm with Dccca Deram. Two #» 4 4 = I J -H. turntable. ADC cartridge. Two W H a l; E 

= Pioneer CS8B speaker systems f 1 1 7 = | ,0,n . R.S.D.D. £ 4 ^ A = 

| ALL CABINETS SUPPLIED ^ | | speakcrs . LI 1 

Tiiiiiiititniitiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiinitiiiiiiiiiiiiiiiiiiiiiii imiimiiimiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

Write straight away! Make up YOUR OWN COMBINATIONS and 

ask for the Encel Electronics price . . . you’ll never be disappointed. Don’t 
forget to give us your FULL address. We will carc-pack and freight anywhere 
—there’s no distance barrier. 

Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND, 
m ** t . VICTORIA TELEPHONE 42-2820 

Factory 47 Coppin St., ^ Wholesaler! 
Richmond, Victoria. 422883 fa Trade-ins Accepted 
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STAYS WITH THE TIMES 

THIS GIANT ANTENNA WAS BUILT IN CANTON , U.S.A _ 


by Emerson and Cuming Inc., one of the principals of Wm. J. McLellan & Co. It is so sensitive 
that it can pick up radio waves from millions of miles away in outer space. The new Miniscope 
soldering iron is equally positive for delicate, normally inaccessible soldering operations. The 
revolutionary Miniscope, weighs only 12 ozs., with a heating-up time of only 5-seconds from cold. 


PRICE . . . 52/9d .. . . Complete with spares. 

THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER. 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND RETAIL STORES. 

AUSTRALIAN £ OVERSEAS AGENTS: ojy., VICTORIA 

WM. J. McLELLAN & CO. PTY. LTD., Stf ulj A.E.E. CAPACITORS PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 202 Bell Street, Preston. 44-0491. 


Other sales enquiries to: 

QUEENSLAND: K. H. DORE & SONS, 

505-507 Boundary Street, BRISBANE. 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD. 
102 Gilles Street, ADELAIDE. 


TASMANIA: W. P. MARTIN PTY. LTD.. 

188 Collins Street, HOBART. 

WESTERN AUSTRALIA: I. W. HOLMAN & CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD. 
42-46 Cable Street. WELLINGTON. C.3. 

H. W. CLARKE (N.Z.) LIMITED. 

10 Teed St., Newmarket. AUCKLAND. S.E.l 
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RECENT DEVELOPMENTS 
IN UK ELECTRONICS 



A recent report from Great Britain describes a num¬ 
ber of interesting new electronic developments by 
both Government research centres and private 
organisations. These range from new units of test 
equipment and compact radar systems, to "moon- 
bounce" experiments between Great Britain and the 
United States. 

E XPERIMENTS in radio communication by means of 
“moonbounce” — that is by using the moon as a 
reflector of radio signals — are currently being carried 
out at several research establishments in Britain. The Royal 
Aircraft Establishment, Farnborough, Hampshire, England, 
was recently able to demonstrate the successful reception 
of radio teleprinter messages at about 60 words per minute, 
transmitted on 8350 Mc/s from a station in California, 
U.S.A. — a distance as aircraft fly of about 5,350 miles 
— but as “moonbounce” the signals go almost 500,000 
miles. To receive the signals, a relatively small parabolic 
dish aerial 17 feet in diameter was used. 

Other “moonbounce” experiments in Britan have used 
even smaller aerials. The Signals Research Developmnt 
Establishment has shown that 50-baud teleprinter channels 
can be established using 12 feet diameter aerial dishes, 
2-kW transmitters and 200-degree Kelvin receiving systems. 

There are many snags to the development of “moon¬ 
bounce” communications on a commercial basis, including 
both fast and slow fading of the signals, and the very 
great path losses due to long distances involved. 

But perhaps the major limitation is that there is only 
one moon, so that the periods of mutual visibility during 
which communication is possible are limited. Nevertheless, 
these “moonbounce” experiments — many of which are 
carried out in close co-operation with American stations 
— are being watched with much interest. 

Marine Radar 

Although radar has proved one of the most valuable 
aids to marine navigation, there are still many smaller 
vessels for which radar equipment in the past has been 
considered either too bulky or too expensive. An important 
step forward, therefore, is the announcement by Decca 
Radar Ltd., which has long specialised in this field, of the 
first full-performance transistorised marine radar to go into 
mass production. This follows four years of development 
work. 

The use of transistors has made it possible to reduce 
power consumption and to produce a compact unit which 
can be fitted into small spaces — one of the first instal¬ 
lations of this new radar is for a 48ft self-righting lifeboat 
of Britain’s Royal National Lifeboat Institution. 

An important feature, especially for small ships, is the 
low top weight of the 4ft slotted waveguide aerial which 
weighs only 77 pounds. The display unit has a 7i-inch 
diameter viewing area with six range scales from half to 
24 nautical miles. The equipment can be powered by either 
a motor alternator or from storage batteries by means of 
a static inverter. 

Although intended primarily as a low-cost radar for 
ships not already fitted with this aid to navigation, the 
performance and price make it equally suitable for appli¬ 
cation where a second radar installation is required on a 
larger ship. 

The operating frequency of this transistorised radar is 
9445 Mc/s with a nominal peak power of 3 kW. The 
equipment has already been type approved in a number of 
countries, including Britain and the United States of 
America. 

Reversible-Head Tape Recorder 

Believed to be the world’s first professional tape 
recorder in which the head-block can be reversed by the 
user at will, to meet both the Anglo-American standard 
which uses tapes wound with the oxide surface on the inside 
and the European standard using tapes with the oxide sur¬ 
face outermost, the type 311 recorder has been recently 
introduced by E.M.I. Electronics Ltd. 

This recorder will accommodate the lli-inch diameter 
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This new E.M.I. 
tape recorder has 
a head block 
which can be re¬ 
versed by the user 
at will. It thus 
meets both Anglo- 
American and 
European tape 
conventions. 

☆ 

A compact, tran¬ 
sistorised marine 
radar by Decca. 
It has a range of 
24 nautical miles. 


☆ 

The picture on 
the TV screen is 
being received 
from the "Beukit 1 ' 
TV camera on the 
tripod. The cam¬ 
era is marketed 
in kit form for 
the "Do-it-your¬ 
self" enthusiast, 
and feeds into a 
standard TV re¬ 


ceiver . 

















1. EV4306 

Two microphones for the 
price of one. By turning 
the response-pattern 
selector ring the EV4306 
can be made directional 
or non-directional. 



Complete public address system operated from 
240 V. mains. Sensitive amplifier, 8" speaker, 
can be made to replay stereophonic tapes from 
Philips tape recorders with EL3774 pre-amplifier. 



3. EV4307 
A unique 
multi-purpose 
microphone, can 
be mounted 
on microphone 
stand, held in 
the hand, 
suspended around 
the neck, hung 
from the 
ceiling, etc. 

Highly 
directional, 
ensitive, complete 
with silent 
action on/off 
switch. 



4. EL6040 

An exceptional 
combination 
of optimum 
reproduction 
quality, 
sensitivity 
and strength, 
most suitable 
for tape 
recording work, 
especially in 
outdoor 
locations. 



5. EV4409 

Professional quality microphone mixer provides four separate fully 
controlled microphone inputs to a single input amplifier for tape 
recorder. Fully transistorised, battery-powered, small in dimensions. 



6. EV4651 

Battery-powered public address system. Sensitive, transistorised 
amplifier. Can replay stereophonic tapes with EL3774 pre-amplifier. 


A complete sound system built around your tape recorder 


The versatility of your tape recorder is increased manifold with 
the addition of the highly adaptable units listed. In addition. 
Philips have a full range of amplifiers, pre-amplifiers, microphones 
and speaker enclosures, all engineered for use with Philips tape 
recorders. Philips Sound Advisory Service will be pleased to give 


advice on tape recording problems. Detailed information obtain¬ 
able from: philips electro acoustics department. □ Sydney: 
2-0233, Mr. Courtney. □ Brisbane: 4-2471. Mr. Robertson. □ 
Perth: 21-3131, Mr. Jones. □ Melbourne: 69-0141, Mr. Hooper. 
□ Adelaide: 51-6051, Mr. Jonson. □ Hobart: 3-3038, Mr. Read. 


m 



gives you so much more 


PHK3017 
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European spools, in addition to all other 
types and sizes. The machine can be 
switched immediately to the three main 
equalising characteristics. 

Principally designed for use in broad¬ 
casting and recording studios, it has a 
highly accurate tape transport system 
which will also make it attractive to 
industrial users in the data processing 
field. The recorder is push-button operat¬ 
ed and can be remotely controlled. 


Do-It-Yourself TV 

Closed-circuit television is already be¬ 
ing used for innumerable applications, 
but a whole new range of uses is open¬ 
ed up by the appearance of a British 
“do-it-yourself” kit, made by Beulah 
Electronics Ltd. This provides all com¬ 
ponents parts for building a transistoris¬ 
ed camera unit which can be used in 
conjunction with standard domestic tele¬ 
vision receivers. 

The camera will operate in normal 
room lighting and is priced low enough 
to make it appeal for use for home en¬ 
tertainment and hobbies, as well as for 
practical engineering training at techni¬ 
cal colleges and universities. Experimen¬ 
tal videcon camera tubes are supplied 
for use with this kit. 


Parametric Amplifiers 

Further advances in the practical ap¬ 
plication of modern low-noise micro- 
wave techniques for radar and communi¬ 
cations are foreshadowed by the news 
that solid-state diode parametric ampli¬ 
fiers are being made and marketed in 
Britain by Mullard Ltd., London. 

The parametric amplifiers are of the 
negative resistance type using a single 
diode with circulator and will allow 
the development of receivers with a 
noise figure of about 3 dB compared 
with 9 dB for equipments using conven¬ 
tional crystal diode mixers. 

The amplifiers now developed oper¬ 
ate in the range 400 to 10,000 Me. A 
typical non-degenerate amplifier, pump¬ 
ed at 10,000 Me with less than 20 milli¬ 
watts pump power, has a bandwidth ex¬ 
ceeding 25 Me a gain of 20 dB and a 
noise figure of about 3 dB. The ampli¬ 
fiers can be tuned over a range of about 
500 Me by adjustment of the pump fre¬ 
quency and power level without altera¬ 
tion to the amplifier or circulator. 

The use of such amplifiers in radar 
equipments could result in range im¬ 
provements of the order of 40 per cent. 
Because of its small size and simple 
power requirements, a parametric am¬ 
plifier can be easily fitted directly be¬ 
hind a radar aerial. 


Test Equipment 

In the realm of test instruments there 
have been a number of notable ad¬ 
vances. One of these is the “modular” 
form of construction from Marconi In¬ 
struments Ltd., and described in greater 
detail elsewhere on this page. 

Another is a solid-state electronic 
multimeter developed by G. and E. 
Bradley Ltd. Designated type CT471B 
(Nato Type No. NSN 6625-99-580-6048) 
it is a solid-state, battery-powered, high- 
accuracy instrument. It combines the 
ruggedness of a conventional multimeter 
with the sensitivity formerly achieved 



. . . there would be fewer complaints from TV servicemen. This is not a 
TV set, but it is interesting nevertheless. It is a transistorised audio 
oscillator developed by Marconi Instruments Ltd., England, one of 11 new 
Marconi test instruments recently designed on the "modular" principle. 
This form of construction has a number of advantages, including ration¬ 
alisation of metal work, with consequent economic advantages, simplicity 
of assembly and wiring, and, of course, ease of servicing. At a recent 
demonstration the makers showed how the unit could be unfolded from 
its normally compact form, while still functioning, and with no change in 
operating frequency. Other units in the range include a TV sideband 
analyser, two oscilloscopes, a VTVM, an RF oscillator, and two universal 

bridges. 


only with specialised vacuum tube in¬ 
struments. Us 54 ranges give full-scale 
deflections up to 1200V. 1.2 A and 

1000 Mohms, yet the 4.5 inch mirror 
scale meter permits a d.c. resolution as 
low as 200 uV (12 millivolts full scale). 
Levels of 5 millivolts (40 millivolts full 
scale) can be resolved to 2000Mc/s. The 
full-scale deflection current taken when 
measuring up to 12V d.c. is only lOOnA, 
so that 2nA can be measured. The 
fully insulated case allows floating high 
voltage measurements to be made in 
safety. Powered by standard H-volt 
flashlight cells, the multimeter has neg¬ 


ligible zero drift and warm-up time. 

The electronic multimeter is fully 
sealed and suitable for operation from 
minus 10 degrees C. to plus 55 degrees 
C. It is approved as Inter-Service Type 
CT471B and Nato Type No. NSN 6625- 
99-580-6048. It is an ideal instrument 
for measurements from d.c. to 2000Mc/s 
in the field or laboratory where the 
need is for portability, reliability, and 
ruggedness coupled with sensitivity, high 
input impedance, and accuracy. This was 
introduced to the British electronic in¬ 
dustry at the recent Radio and Elec¬ 
tronic Component Show. 


☆ 


A solid - state, 
battery -powered, 
high-accuracy in¬ 
strument, this 
electronic multi- 

meter developed 
by G. and E. Brad¬ 
ley Ltd., England, 
is said to combine 
the ruggedness of 
a co nventional 
multimeter with 
the sensitivity 
formerly achieved 
only by special¬ 
ised vacuum-tube 
instruments 
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DIAGNO 

- quickly 
- efficiently 
- economically 

-WITH THESE 


INSTRUMENTS 


£ 66 - 10-0 


£ 85 - 0-0 


£ 170 - 0-0 


£ 51 - 0-0 


£ 372 - 10-0 

plus 12^% Sales Tex 


MELBOURNE 67 9161 

BRISBANE 4 1631 

PERTH 28 3426 

HOBART 3 3836 

LAUNCESTON 2 1804 

WELLINGTON. N.Z. 43 191 

ADELAIDE Newton McLaren Ltd. LA 0111 


The Model 960 transistor Radio Analyst 
facilitates the analysis and trouble-shooting 
of transistor portable radios. On the service 
bench, it provides in one compact case the 
signal-generating and measurement devices 
needed to diagnose and isolate troubles in 
a transistor radio. 


The RCA Cathode-Ray Oscilloscope, type 
WO-33A, is a lightweight, 3-inch instrument 
which is versatile in its application and 
whose ready portability makes it ideal for 
field-service use. 


The B & K Television analyst provides a 
test pattern at video or radio frequencies, 
audio tone, inter-carrier sound frequencies, 
and facilities for the rapid testing of de¬ 
flection circuits and components. 


The AWA Voltonmyst, type 2A56074, is a 
portable and versatile valve-volt-meter which 
may be used to measure positive, negative 
and alternating voltages, and resistance. In 
particular it may be used to measure the 
peak-to-peak values of the complex wave¬ 
forms found in modern television equipment. 


For further particulars please contact Engineering Products Division. 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

47 YORK STREET. SYDNEY. 2 0233 




















ALL-ELECTRONIC CONVERSION OF TV STANDARDS 

British and European TV is at present facing two "standards" problems. In Great Britain the 
405 and 625 line systems will be running side by side for several years, calling for frequent 
conversions between the two standards. At the same time, all European countries wish to ad¬ 
opt colour standards which, if not identical, are at least compatible. Two recent reports on 

these problems are reprodced here. 


A PROTOTYPE, all-electronic tele- 
vision standards converter was 
demonstrated by the B.B.C. recently, 
when television pictures transmitted from 
Brussels on the European 625-line stan¬ 
dard were converted to the British 405- 
line standard. Excellent pictures, having 
good definition and contrast, were ob¬ 
tained and the new converter eliminated 
the “comet-tail” effect that appears when 
objects move swiftly across the screen 
when existing semi-optical converters are 
used. 

Basically, the converter works by 
dividing the incoming picture into 600 
vertical strips. If the picture is on the 
625-line standard then each strip will be 
made up of 625 minuscule elements—one 
for each line. These elements are 
“smoothed” together to remove the gaps 
between the lines, and so for each strip 
there is an output which shows con¬ 
tinuously the picture detail in the strip. 
The strips are then scanned 405 times a 
second to produce the required 405-line 
picture. 

ELECTRONIC SWITCH 

Scanning is carried out with the aid of 
a 600-contact electronic switch scanning 
at the same rate as, and in perfect syn¬ 
chronism with, the line scanning of the 
625-line input signal. This switch con¬ 
nects the picture signal to each of its 
contacts in turn. At the output of the 
switch there will thus be, for each line, 
600 samples of the picture signal. 

As the switch continues to operate, 
all lines of the picture are sampled in 
turn and any one contact of the switch 
will carry samples of the waveform 
spaced at intervals equal to the line 
period. Its output will consist of a series 
of pulses as shown at (a) in the sketch, 
spaced at the incoming line interval—60 
microseconds for 625 lines. These pulses 
are then smoothed together to give the 
waveform shown at (b), which gives the 
picture detail in the vertical strip associ¬ 
ated with the contact. 

A second 600-contact, high-speed elec¬ 
tronic switch, scanning at the 405-line 
scanning frequency, samples the outputs 
of the 600 smoothing circuits connected 
to the contacts of the first switch. From 
the pulses thus obtained the 405-line pic¬ 
ture is constructed. 
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electronic line standards converter. 
A smoothed wave form representing a 
vertical strip of a 625 line image is 
scanned by a 405 line system. Picture 
quality is said to be excellent. 


T HIS conclusion stems from a public 
demonstration of colour transcoding. 
A video tape recording made at 
A.B.C. Television’s studios at Tedding- 
ton, using SECAM encoding, was replay¬ 
ed on Grampian TV’s RCA video tape 
recorder. The signals were then fed 
into a SECAM decoder with the result¬ 
ing red, green and blue output signals 
passed to an NTSC encoder. 
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One of the early optical image con¬ 
verters. The TV camera (left) "re¬ 
scans" the image presented on the 
TV screen on the right. Although in¬ 
genious, loss of picture quality is in¬ 
evitable. 

Great importance is attached by the 
B.B.C. to the converter, developed by a 
team of engineers under Mr Peter 
Rainger. Apart from international ex¬ 
changes of programs, it will be very 
important to have reliable converters 
capable of operating for long periods 
without attention and without appreciable 
loss of picture quality, for conversions 
between the new B.B.C. program on 625- 
lines (which starts in April, 1964, in the 
London area) and the B.B.C. transmis¬ 
sions on 405-lines. 

(“New Scientist,” 29/8/63.) 


These re-encoded signals were then 
successfully displayed on a tri-colour 
monitor after conventional NTSC de¬ 
coding. 

The colour lecture was given by Ian 
Macwhirter of Thorn-AEI with equip¬ 
ment provided by Thorn-AEI, Grampian 
TV, A.B.C. TV and Michael Cox Elec¬ 
tronics. 

(From “Electronics Weekly,” 18/9/63) 
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I SECAM-NTSC PROVE COMPATIBLE j 

Recent colour TV lecture and demonstrations in Aberdeen suggest that 
two different colour TV systems could conceivably be used in Europe with¬ 
out preventing program exchanges — provided that both systems have a 
common line standard. 


















































Exciting News from Tandberg■ 

A brand-new ADVANCED Model 


at a remarkably LOW PRICE ... 



Designed particularly 
tor those who demand 
TANDBERG quality, 
performance and versatility 
in a self-contained, complete 
stereo music system. 


Features include: 


MODEL 7 

3-Speed, 4-Track 

COMPLETE STEREO 
MUSIC SYSTEM 


for only 

£I98 / 9 / o 

(RETAIL PRICE) 


® 2 Matched Loudspeakers 


• Extension-speaker Jacks 


• 2 Power Amplifiers 
© 2 Pre-amplifiers 

• Pause Control 


• Free-position Tape Load 

• Cross-talk Rejection: Better than 60 dB 

® Frequency Response: 30-20,000 c/s at 7\ i.p.s. 
G Speed Tolerances: ! 2% absolute tolerance 


• Output at max. recording level: 3W at each channel 

• Bass Switch: Bass can be increased for playback (8 dB at 70 c/s) 

• 2 Microphones, Cables and Carrying Case supplied, . . . and 

Many other features consistent with TANDBERG’s proven excellence in design and craftsmanship. 


This addition to the TANDBFRCi 
family is available with 4-track, 
sound-on-sdund. track-adding and 
source-monitor facilities. Frequency 
response is unsurpassed, and wow- 
and-flulter virtually non-existent. 
Yes. this is another fine example 
of TANDBFRCi leadership in 
"Better. cleaner. more natural 
sound." Ask your Hi-Fi Dealer for 
a free demonstration. 


INTERSTATE DISTRIBUTORS 


NEW SOUTH WALES: 

Audio Engi 

neer 

S PTY Ltd . 422 Kent St 

. S 

> DNE> 






telephone 

29 

-673 1 

SOUTH AUSTRALIA: E 

ilco Sales 

233 

Rundle 

Street Adelaide 

* » « 

► » » • 






. telephone 

8 

1 259 

QUEENSLAND: Sydney 

G. Hughes 

.154- 

1 58 

Arthi 

jr St . N ~ w Farm. 

Bri 

SB ANE 






telephone: 

53 

-1014 
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TECHNICAL REVIEW 


COMPUTER SOLVES_ 

AIRLINE MANAGEMENT PROBLEMS 


Earlier this year America's Eastern Airlines celebrated the first anniver¬ 
sary of a revolution in civil airline management. This development has 
only been possible by the use of the most progressive computer tech¬ 
niques. As radically as jet transports transformed the civil airline mar¬ 
kets, so computers are changing the management methods of the con¬ 
trolling these expnsive fleets. 


T HE revolution at Eastern Airlines 
started in the seat reservation de¬ 
partment. Initial computer applications 
promised early rewards, so work extend¬ 
ed to management reporting, crew and 
maintenance scheduling, catering plan¬ 
ning, weight and balance supervision and 
numerous other tasks to which com¬ 
puter planning could be applied. 

Smaller carriers unable to justify com¬ 
puters have been allocated space on the 
Eastern system. Despite the competi¬ 
tive state of the market, Eastern also 
believes that interline co-operation can 
only produce a healthy industry. Where 
larger trunk operators overlap with East¬ 
ern an interline booking facility is pro¬ 
vided. This provides good customer 
service and stimulates trade. 

REAL TIME COMPUTER 

Object of the computer activity is to 
optimise passenger loading and effect 
all-round economies in daily operations. 
Heart of the system is a Univac 490 
real-time computer which processes data 
and routes messages collected in an area 
bounded by New York and Miami in 
the east and Houston and Chicago in 
the west. Information generated in this 
territory comes over a leased telephone 
network to the computer centre at Char¬ 
lotte, North Carolina. 

The bread and butter job of the 490 
system is seat reservations. Five hun¬ 
dred enquiry-answering sets are linked to 
it, enabling agents and reservations 
clerks to interrogate the computer direct. 
Transmission over 2,000 baud telephone 
lines gives a high capacity network. 
Average response time of the system is 
0.8 seconds. 

Thirty thousand transactions can be 
handled an hour. Inventory records for 
all flights up to 365 days ahead are 
stored on high-speed magnetic drums. 
One drum retains 3,800,000 characters 
of data. Data is entered into the sys¬ 
tem by key sets at reservation centres 
and operators can handle any of 46 
types of transaction. 

Before keying in reservation data, 
agents insert a destination slide into their 
Uniset. This slide is a square, single 
sheet of plastic which provides a visual 
quick reference to flight segments. 

Perforations on the slide edge connect 
with micro-switches, producing a segment 
file reference code for the computer. 
Data keyed in manually includes num¬ 
ber and class of seats, flight number, 
date, etc. Once set up, the message is 
dispatched in block to the v 490 compu¬ 
ter. Instantaneously the reoly is display¬ 
ed showing availability of seats or al¬ 
ternatives. Simultaneously the inventory 
file of the computer is automatically up¬ 
dated. 

In discussing savings won bv using 
this method, Eastern Airline officials ex¬ 


plained that on the most congested route, 
the New York—Miami run, reservations 
may turn round 10 times within three 
weeks of flight closure. Handling this 
traffic by conventional means is prohi¬ 
bitively costly and makes optimum pas¬ 
senger loading almost impossible. 

On the interline program, other do¬ 
mestic trunk carriers can participate in 
Eastern’s inventory system. Agents book¬ 
ing passengers on tours starting west of 
Mississippi make telephone inquiries 
through Houston or Chicago reservation 
centres. 

Two small operators, Allegheny and 
Mohawk, have already placed their in¬ 
ventories on the Charlotte computer. By 
using this method Mohawk has cut its 
reservation offices to two, and its pas¬ 
senger reservation cost to 7/ a head. 
Average cost of booking in the indus¬ 
try is between 14/ and 28/. 

Eastern has cut its own passenger 
costs by about 2/ a head, and increased 
reservation operator efficiency by 20 per 
cent. Passenger load factors have been 
lifted from 90 to nearly 95 per cent. An 
indication of priority given to this work 
is indicated by the fact that the airline 
executive responsible for its operation 
is of vice-president status. 

Passenger food service is another task 
performed by the 490. Basic airline 
catering methods had not changed in 


15 years, and the company estimated 
annual losses through over-ordered or 
unused meals at £stg200,000. 

Streamlining of the catering tech¬ 
niques called for more than just apply¬ 
ing the computer to ordering, cost con¬ 
trol and invoice payment. 

Investigations resulted in a complete 
redesign of Boeing galley facilities to 
take advantage of newly developed 
frozen food techniques. On-line com¬ 
puting also provided the opportunity to 
integrate the organisation of catering 
suppliers located throughout the line’s 
network. Losses on food services have 
now virtually been eliminated. 

Air shuttle services was the next 
operation for which the computer was 
used. On shuttle services passengers 
collect boarding passes from an auto¬ 
matic ticket dispenser and pay on the 
aircraft. Information on flight times is 
made available to the public by pre¬ 
recorded telephone timetables. 

For effective operation of an air 
shuttle, up-to-the minute data must be 
available to controllers about the sup¬ 
port crews and standby aircraft needed 
to provide a peak period back-up ser¬ 
vice. This the 490 provides. 

Most exciting current development at 
Eastern is a technique labelled “wheels- 
up.” Basically this is a project devised 
to keep the airline offices continuously 
informed of the whereabouts of any 
plane in the fleet. 

To do this, radio frequency transmit¬ 
ters are being installed in the nose of 
each aircraft. As the wheels come up 
at take-off the transmitter is automatic¬ 
ally switched on. A message carried via 
a ground receiving station and telephone 
(Continued on Page 25) 



How the computer-controlled seat reservation system works, Bach of the 
Reservation Centres shown on the left handles enquiries from five or six 
surrounding cities, covering 42 cities in all. Computer stores reservations for 
up to a year, can confirm reservations in less than a second. 
taro ----------- — 
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Sales figures prove that the Rola group of 
wide-range and high-fidelity loudspeakers, 
Models 8MX, 12PX and 12UX, are easily 
the most popular with both design engineers 
and musically-minded listeners. 

This is not surprising, for their in-built 
Rola quality, sterling performance, modest 
pricing and ready availability make them an 
almost automatic choice amongst users of 
high-quality sound equipment. 

MODEL 8MX, the smallest speaker in the 
wide-range group, has been engineered 
especially for stereo systems in which en¬ 
closure size has to be kept at a minimum 
without detriment to the performance of the 
complete system. 

MODEL 12PX is the medium-priced model 
in the Rola Hi-Fi range. Its 20 watts power 


rating and wide frequency response make it 
an ideal choice for most applications. 

MODEL 12UX is the loudspeaker for the 
Hi-Fi enthusiast who will be content with 
nothing but the best. Its high power rating, 
wide frequency range and distortionless re¬ 
production make it the finest loudspeaker 
available in Australia today. 


DISTRIBUTED BY 

NEW SOUTH WALES: General Accessories Pty. Ltd., Lawrence & Hanson Electrical Pty. Ltd., Martin de 
Launay Pty. Ltd. VICTORIA: General Accessories Pty. Ltd., Howard Electrical & Radio Co., Radio Parts 
Pty. Ltd. SOUTH AUSTRALIA: General Accessories Pty. Ltd., A. G. Healing Ltd. QUEENSLAND: A. E. 
Harrold Pty. Ltd., The Lawrence & Hanson Electrical Co. (Qld.) Ltd. WESTERN AUSTRALIA: Atkins (W.A.) 
Ltd., Carlyle & Co. (1959) Pty. Ltd. TASMANIA: W. & G. Genders Pty. Ltd., Homecrafts (Tas.) Pty. Ltd. 


OLA SPECIAL 


RODUCTS PTY. LTD 
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INVESTIGATE SYNTHETIC SLEEP 


The therapeutic value of sleep is so great that doctors have long sought 
an ideal method of inducing it artificially. Many drugs are valuable in this 
role, but all tend to be habit forming and have other undesirable charac¬ 
teristics. This article, by Leon H. Dulberger, Associate Editor of "Elec¬ 
tronics" describes the latest electronic approach to the problem. 


A N electronic instrument that induces 
“sleep” in humans and animals 
by slowly applying an electrical pulse 
to the subject’s head is now being clini¬ 
cally tested at several hospitals. The 
instrument produces sleep in most per¬ 
sons. Indications are that the induced 
sleep is deeper than normal slumber 
and may also be of value in the treat¬ 
ment of certain mental and physical 
diseases. 

The possibility that a few hours of 
instrument-induced sleep may be sub¬ 
stituted for eights hours of normal sleep 
has aroused the interest of the Air Force 
and NASA. The Air Force has inquired 
about possible applications, such as 
helping SAC pilots perform on limited 
sleep. NASA reportedly is considering 
using sleep instruments for its astro¬ 
nauts, possibly in the Gemini program. 

TRANSISTOR VERSION 

Now being tested in the U.S. is a 
transistor version of a vacuum-tube de¬ 
sign developed and being used in the 
U.S.S.R. Russian doctors have experi¬ 
mented with the instrument for four 
years and use it for medical treatment in 
hospitals. The Russians are reported to 
be producing 5,000 of the instruments 
a year, including one model that has 
multiple output jacks for simultaneous 
treatment of several patients. 



A Russian-designed sleep inducing 
instrument of the type discussed in 
this article. This particular unit is 
shown being tested in a Newcastle 
(N.S.W.) hospital . 


effects have been reported. 

While it is not known precisely how 
the instrument produces sleep, one con¬ 
cept is that a sleep-inhibtory centre in 
the brain is probably paralysed by elec¬ 
tric currents. However, there is dis¬ 
agreement about this. 

Dr Bernard Post, of Downstate Medi¬ 
cal Centre, New York, who has been 
working with sleep instruments for 
more than two and a half years, still 
has not proven to his satisfaction that 
the electric currents actually pass 
through the brain. 

ALTERNATIVE THEORY 

He thinks that a field of electrical 
potential set up in the brain’s casing 
may produce sleep. He plans an experi¬ 
ment, using pulse-staggering techniques, 
in which a subject’s brain waves are re¬ 
corded by an electro-encephalograph 
while the instrument is also coupled to 
the patient. So-called “spindles” that 
usually precede slumber have been 
observed on EEG traces. Dr Post will 
look for these and other EEG indica¬ 
tions of sleep. 

Treatment of various illnesses with 
sleep instruments has been reported here 
and in the U.S.S.R. These include cer¬ 
tain aspects of paraplegia, cerebral 
palsy and multiple sclerosis. High blood 
pressure has been successfully treated 
and indications are the instrument can 
be used to treat insomnia, ulcers and 
other conditions. 

Dr Post is now using N.P.D.C.’s tran¬ 
sistor version in experiments, such as 
relaxing spastic patients before physical 
therapy. 

(“Electronics,” 24/5/63) 


AIRLINE COMPUTER—continued 


National Patent Development Corp., 
of New York, which has a licensing 
arrangement with the U.S.S.R., funded 
the design of the transistor version by 
Prof. Omar Wing, of Columbia Univer¬ 
sity, N.P.D.C. expects to produce the 
instrument, now in the prototype stage, 
within six months. 

The N.P.D.C. version measures 6x3 
x 5 inches, weighs about 4 pounds and 
uses a rechargable battery. Connection 
to the subject is made by a head harness 
with eye pads and a pad for the rear 
of the skull. For low-resistance coupling, 
cotton moistened with salt water or a 
conducting jelly is used with the pads. 
Pulses are 0.1-msec long and are re¬ 
peated every three seconds. Voltage 
level is roughly 20 V and current pas¬ 
sage 0.5 mA. A built-in timer controls 
treatment time. 

In humans, the instrument may pro¬ 
duce a restful sleep, comparable to the 
second or third hours of slumber ex¬ 
perienced by persons who sleep eight 
hours. 

Since these hours of sleep are the 
most efficacious, some doctors believe 
instrument-produced slumber may re¬ 
duce human sleep needs to a few hours. 
Russian work on this is reportedly very 
encouraging. So far, instrument-produc¬ 
ed sleep does not appear to be habit¬ 
forming like barbiturates and no side 


line is fed into the computer and air¬ 
craft designation and take-off time are 
automatically recorded. If departure is 
delayed, revised flight times are 
promptly calculated. 

Because of high density traffic from 
zones such as Idlewild, reports of delays 
may not get through from traffic control 
centres to airline offices for several 
hours. To airline operators this means 
periods when aircraft are effectively lost. 

To ensure continuity of service East¬ 
ern have installed two 490 real-time 
computers. Within seconds, complete 
operational control can be switched 
from one machine to the other. In 15 
months’ operation this has t?een neces¬ 
sary only once because of a fault, 
although it is done regularly to facilitate 
preventive maintenance. 

Despite all the activity around the 
computer system, the machines still have 
spare capacity. But other jobs are 
scheduled to be absorbed. One is main¬ 
tenance scheduling for aircraft. 

Various vehicle components have 
different maintenance rotas. With the 
wheels-up type of technique the opera¬ 
tion time for each component can be 
logged. As overhaul time for specific 


parts occur, aircraft can be scheduled 
to arrive at one of three maintenance 
bases. 

Adoption of such on-line management 
methods is one factor pulling Eastern 
Airlines into the black in one of the 
toughest commercial markets. 

Hardware for the on-line system com¬ 
prises a complex configuration of data 
processing and communications equip¬ 
ment. Memory units for the central 
processors include 32,000 words of core 
store. Mass storage sub-systems include 
seven 3,800,000-character flying head 
drums, for retaining inventory files, con¬ 
trol programs, etc. 

Four magnetic tape units are also in¬ 
cluded for auxiliary storage. The inter¬ 
face between data transmission and com¬ 
puter lines is maintained by Telco 
Modems 201 A. Three full duplex tele¬ 
printer units handle messages being 
switched and directed throughout the 
490 system. 

Paper tape readers, high-speed printers 
for on-line or off-line working are 
among the more conventional data pro¬ 
cessing equipment installed. 

(From “Electronics Weekly,” 4/9/63) 
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TELEQUIPMENT 

NEW SERViSCOPE S 5 1 

CRT 5" PDA (3KV) 

DC to 3Mc/s 

100 mV/cm. 


The Serviscope S51 effectively bridges the gap between large, elaborate, expensive instruments of ex¬ 
treme accuracy, and portable oscilloscopes of such limited performance as to be little more than in¬ 
dicators. The design of the S51 incorporates the long experience gained in the production of many 
thousands of oscilloscopes. 

The S51 is ideally suited for use in Schools, Technical Colleges and all teaching establishments; it is 
also useful in many production control and industrial applications requiring a portable instrument with 
large display and with simple control. 

Incorporating a 5in flat-faced PDA tube operating at 3Kv the S51 offers all the advantages of a clear 
large screen display coupled with extreme portability (weight 161b) and small size (7in x 15in x 8in) 
at lowest possible cost. A versatile circuit provides three modes of triggering:— 

1. Automatic Synchronisation 2. Selective Triggering 3. TV Synchronisation 
The nine position frequency compensated attenuator is directly calibrated in volts/cm and a five speed 
plus 10:1 variable control calibrated time base allows accurate measurements to be made. 



SPECIFICATIONS 

C.R.T. 5" Flat-faced P.D.A. operating at 
3KV. 

Y Amplifier DC-3 Mc/s: lOOV/cm 

Attenuator lOOmV to 50V/cm 

Time Base 5 speeds: luS to lOOmS/cm 

Expansion continuously variable 

Triggering Auto-sync., Selective and TV 
Sync. 

Cooling Air Thermo-Syphon 

PRICE: Duty paid £106, F.O.R. SYDNEY 
Duty Free £84, Plus tax 

Slightly higher interstate. 


JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY (MA 8411) 


Also at MELBOURNE: ADELAIDE: 

15 AB80TSF0RD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. 30-2491. <LA 5117) 
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Flexible PVC Bottles 

A type of polyvinyl chloride PVC sheet called Storvic 
107 has been developed by Storey Bros., White Cross Mills, 
Lancaster, to withstand motor oils and allied products. It is 
designed to be used with the Pakodex system devised by Radyne, 
East Heath Avenue, Wokingham, Berks, for the automatic pro¬ 
duction of flexible packaging for liquids and pastes. 

Car Pistons 

It is difficult to study the hard life of a piston in a petrol 
or diesel engine, buried as it is inside the cylinder block, but 
highly important to know its problems. Two research projects 
now under way in Britain, designed to learn more about the 
piston’s behaviour, were described recently by motoring corres¬ 
pondent Robin Richards in the B.B.C. program, “Science and 
Industry.” 

One project, he said, was undertaken by the Shell Oil group, 
which was naturally interested in the temperatures with which 
piston lubricants had to cope. “They are making tiny one- 
eighth-inch grub screws, out of a material which changes its 
hardness, according to the temperature it reaches. These are 
screwed into recesses at various positions on the piston. The 
engine is then run for between one to four fours, and the grub 
screws removed. 

Hardness tests on these grub screws — carried out in the 
laboratory — determine the temperature reached by each part 


Speeds Soldering 

Production soldering jobs can be speeded by the use of an 
attachment which feeds wire-form solder into the work, claims 
Invention Development Engineering Associates, P.O. Box 2,215, 
Same Fe 2, New Mexico. 

The attachment, holding a roll of solder, fits on to the 
usual iron. The developers claim it saves time and that it is so 
accurate that solder drops can be applied consistently in a circle 
of 1/16 inch diameter. The device enables one hand to be left 
free to manipulate the elements being fastened. 

Sprays Improve Vision 

Windscreen washers which squirt a detergent mixture instead 
of clean water are being used on aircraft: rairi then runs over 
the screen in a solid sheet which is more transparent than 
individual dops. 

The Boeing Co., P.O. Box 3,707, Seattle 24, Washington, 
has developed the system and efforts are now under way to 
adapt it for road vehicles. 

Waterproof Sacks 

A tough, waterproof packaging material suitable for trans¬ 
porting any kind of powdered or granular substance, from 
cement to sugar, is being made in Australia. 

It is made by Spiral Manufacturing Pty., of 186 Argyle 


The LRV (Lunar Roving Vehicle) 
pictured left, has been designed 
to explore the moon's surface 
before astronauts are called 
upon to land there. With a 
range of about 700 miles, it is 
equipped with stereo television 
cameras and a means to trans- 
mit the signals back to earth. 
Looking further ahead, the 
Chrysler Corporation is develop¬ 
ing \ a 2-passenger car, below, 
powered by liquid hydrogen and 
oxygen and capable of travel¬ 
ling at about 10 m.p.h. Shown 
above is a quarter-size model. 


of the piston to an accuracy of 1 per cent. Simple, but in¬ 
genious. 

“The other piece of piston research concerns pressures: for 
instance, that exerted outwards by a piston ring on to the cylin¬ 
der wall. The Associated Engineering group have devised a 
minute transistor radio transmitter, which is fitted at the bot¬ 
tom of the piston. It can withstand temperatures in the order of 
150 degrees Centigrade. This transmitter sends out signals about 
transverse movements and pressures—popularly called ‘piston 
slap’—and these are recorded electronically on magnetic tape. 

“All this will help designers to reduce both noise and 
wear.” 


Materials For Bearings 


Self-lubricating bearing materials which carry loads as high 
as 1,8001b per square inch, have been developed by the Materials 
Manufacturing Division of the Westinghouse Electric Company, 
3 Gateway Centre, Pittsburgh 30, Pennsylvania. 

The bearing facings are porous silver or copper alloys with 
the pores containing fluoride plastic and tungsten diselenide, a 
dry lubricant. As the bearing surfaces move, the diselenide 
transfers back and forth from one surface to another, thus 
filling any break in the lubricating film. 

Maximum service temperature in continuous service is re¬ 
ported to be 288 degrees Centigrade and 400 degrees Centi¬ 
grade in intermittent duty. Minimum temperature is minus 
166 degrees Centigrade. The material is said to work well in 
high vacuum and highly oxidising atmospheres. 
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0tjY YOUR TAp£ 


-We are 

DIRECT II 


America's finest professional quality 
recording tapes at lower prices than 

you're used to paying 


Look at these FERRODYNAMIC 
prices—compare them with other makes 
THEN SAVE YOURSELF ££’s 


G big features of 

BRAND 5 

NEW, IMPROVED, EXCLUSIVE, DRY SYNTHETIC LUBRICANT 
No squeal, no gumming of heads, vastly reduced head wear. 

NEW, HARDER, SCRATCH-RESISTANT FORMULATION 
No flake-off, peeling or deposit on guides and heads. 

INCREASED OUTPUT 

Reduced distortion at same recording level. 

IMPROVED FREQUENCY RESPONSE 
Sharper, brighter recordings. 

IMPROVED UNIFORMITY 
Lower modulation noise. 

NEW, STURDY, ONE-PIECE, QUICK-THREADING REEL OF MS-19X 
Stable, warp-free operation. 


CASH SALES: 

EDELS PTY. LTD. 

88 King Street, Sydney. Phone BL1551 


DESCRIPTION 

Type 

No. 

Tape 

Footage 

Reel 

List 

Net Price Per Reel 

Size 

Price 

1 to 5 

6 to 24 

Acetate Base 1} mil. Standard 

15C3* 

150 

3" 

14/6 

9/6 

8/6 

Play. 

Meets every professional, educa¬ 
tional and home recording 

15D5 

15D57 

600 

800 

5" 

5%" 

30/- 

40/- 

20/- 

26/6 

18/- 

23/9 

requirement. Full range record¬ 
ing quality at minimum cost. 

15D7 

1,200 

7" 

49/- 

32/6 

29/3 

Acetate Base 1 mil. Long 

10C3* 

225 

3" 

15/6 

10/9 

9/9 

Play. 

50% more recording playback 
time. Full fidelity with maxi¬ 

10D5 

10D57 

900 

1,200 

5" 

5%" 

37/6 

50/- 

25/- 

33/- 

22/6 

29/9 

mum economy. 

10D7 

1,800 

7" 

60/- 

40/- 

36/- 

Dupont Mylar Base lj mil. 

15D5M 

600 

5" 

37/6 

32/6 

29/3 

Standard Play. 

Highest quality. Greatest 

15D7M 

1,200 

7" 

62/6 

55/- 

49/6 

strength. Unequalled recording 
characteristics. 







Dupont Mylar Base 1 mil. 

10C3M* 

225 

3" 

18/9 

12/6 

11/3 

Long Play. 

i Superior quality, greatly 
extended playing time. Excep- 

10D5M 

10D57M 

900 

1,200 

5" 

5%" 

45/- 

60/- 

30/- 

40/- 

27/- 

36/- 

- tional reliability under adverse 
conditions. 

10D7M 

1,800 

7" 

75/- 

50/- 

45/- 

Dupont Mylar Base \ mil. 

5C3M* 

300 

3" 

22/6 

15/6 

14/- 

Double Play. 

100% more recording time. 
For extended play applications 

5C32M* 

5D5M 

600 

1,200 

3 V*" 
5" 

37/6 

57/6 

25/- 

37/6 

22/6 

33/9 

1 under favourable conditions. 

5D57M 

1,600 

5 3 / 4 " 

75/- 

50/- 

45/- 


5D7M 

2,400 

7" 

97/6 

65/- 

58/6 

Dupont Mylar Base } mil. 
Tensilized. 

5D7MT 

2,400 

7" 

132/6 

87/6 

78/9 


ALSO AT SNOWS, CNR. LIVERPOOL AND PITT STS. 


* In ready-to-use mailing carton. 
Postage: 3 ", 6d.; 5", 9d.; 5%", 1/-; 


MAIL 


7", 1 / 3 . 

—send your order with cheque, money order, postal notes to 

GREEN CORPORATION LTD. 

88 King Street, Sydney. Phone BL 1989 

FD/3 
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SCIENTIFIC NEWS — coni. 


Street, Fitzroy, Victoria, by glueing coarse hessian or stiff paper 
on to the outside of wide, continuously moulded plastic tubing 
and then overlapping the sheets along the edges of the flattened 
tube. 

Although of light weight, the material will withstand very 
rough handling, it is claimed. Sacks of any length can be 
made simply by cutting the tube and stitching or tying it at 
both ends. 

High Quality Plating 

TLJIGH quality silver-plated articles such as electrical contacts 

and tableware can be produced with the aid of an electro¬ 
plating solution just developed by Schering, 170-172 Muller- 
strasse, Berlin N.65. 

High lustre, hardness and the ability to “smooth over” de¬ 
fects in the base material are combined with an absence of pores, 
says the company. Insensitivity to sludge and dust is said to make 
the solution very easy to use under workshop conditions. 

Film, TV Production 

The University of New England, Department of University 
Extension, has announced its fourth annual residential school 
on Film and TV Production. This will be held at the university 
between January 25 and February 1, 1964. 

Accommodation is available and the period will be devoted 
to lectures, discussions and criticism. Details are available from 
The Director, Department of University Extension, University 
of New England, N.S.W. 


Pickling is the process of removing surface oxidation from 
steel strip after hot rolling. At the Carpenter plant, the strip 
is shot-blasted and then passed through an 18-foot long machine 
between lead zirconate transducers, which produce vibrations 
of 25,000 cycles per second. These shake off the remaining 
scale and the steel comes out ready for the acid bath. In 
some cases, the steel is clean enough not to need an acid 
treatment. 

Low Temperature Thermometer 

A cryogenic thermometer is available capable of measuring 
in the range 76 degrees to 91 degrees absolute, or —161 degrees 
to —146 degrees Centigrade. 

The sensing element is a thermistor probe forming one 
leg of a voltage-stabilised bridge system. This bridge is balanced 
by adjusting a variable resistance until a galvanometer reading 
is brought to zero. 

The temperature is then read in digital form on the face 
of a potentiometer to within 0.01 degrees with an accuracy 
of 0.05 degrees. 

Manufacturers are Numec Instruments and Controls Cor¬ 
poration, Department S851, Apollo, Pa., U.S. 

Protects Road Surfaces 

Shell International Research Maatschappij N.V., of 30 Carel 
Van Bylandtlaan, The Hague, says rt has developed a vinyl 
solution that can be brushed or sprayed on to bituminous 
surfaces to increase their resistance to heat, cold, wear and 
abrasion. 

The coating is claimed to retard the cracking and peeling 
of factory floors, roadways, and aircraft runways brought about 
by extreme weather conditions. 



In addition to the ever-growing list of locally made trans¬ 
mitters in use throughout the Continent f Australia has 
recently broken into the export market against world 
competition. Television transmission equipment is shown 
here being loaded at Woolloomooloo wharf for shipment 
to Singapore. 


New Fibrous Materials 

A remarkable new process developed after five years of 
research by the National Lead Company, 111 Broadway, New 
York 6, New York, U.S.A., is leading to many completely new 
materials with a wide range of uses. The trade name “Nalcon” 
is applied to all of these materials. 

The principle of the process is that fibres and particles— 
cellulose, glass, carbon black, and possibly asbestos, mineral 
wool and metal powders—are coated, by direct polymerisation 
from the basic chemicals, with a plastic material. Ethylene 
and other olefines can be used and the thickness of the coating 
accurately controlled. 

The product already on sale is a sheeting for battery 
separators. The encapsulated cellulose fibre is first made into 
paper and the separators are compounded from this. Encapsulated 
cellulose fibres are also formed into wafers which are heat-sealed 
together to make rigid units for filter cartridges. The same 
basic material can be used for moulded objects, plastic films 
and papers, insulation board and food packaging. 

If Nalcon paper has the cellulose fibres removed, the result 
is a sheet of microscopic hollow plastic tubes matted together, 
thus forming a very porous plastic sheet. Glass fibres encapsulated 
by the new process can be utilised in waterproof laminates 
with good insulating properties. 


Mr A. P . Hosking, a well-known identity in the 
electronics industry retired recently from the pos¬ 
ition of Assistant General Manager of Amalgam¬ 
ated Wireless (Australasia) Ltd. A South African 
by birth,. Mr Hosking came to Australia in 1916 
and was associated with the early days of "wire¬ 
less" in this country. During the war years, and 
subsequently, he was Sales Manager and Manager 
of the A. W. Valve Co. Making a presentation to 
him is Sir Lionel Hooke, A.W.A. Chairman and 
Managing Director. 


Strips, Anneals Wire 

Wire with plastic insulation can be stripped and annealed 
in a single operation with a new tool available from Sentry 
Electronics, 707 South Okfuskee Street, Wewoka, Oklahoma. 

The stripper, looking rather like a soldering gun, uses electrical 
heat to soften the insulation so it can be removed easily. At 
the same time, the heat anneals the copper wire, making it 
more flexible. The stripper is also said to avoid nicks which 
weaken the wire when insulation is scraped off with a knife 
blade. 

Ultrasonics 

Application of ultrasonic vibrations to a steel company’s 
pickling line is reported to speed removal of mill scale and 
to make the process cheaper. 

The Carpenter Steel Company, of Reading, Pennsylvania, 
installed the vibrator made by the National Ultrasonic Corp., 
Somerville, New Jersey. 
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1964 DESIGN EQUIPMENT 


This is an advertisement, but we do have 
something to say which we are willing and 
able to back up with positive facts. 

The above equipment, we believe, cannot be 
equalled for a really faithful reproduction of 
records or tape, no matter what the price. The 
matching of each of the units brings about 
a unique balance of equipment and has occurred 
not by accident but by the happy coincidence 
of the progressive realisation of the practical 
idealism of several dedicated men. They faced 
competition certainly, but they wanted the 
best, no matter what it cost them. A rare thing 
indeed, these days. 

When is an audio-engineer really satisfied? 

That question has been answered by the designers of 
ALL the above equipment. 

EACH DESIGNER has expressed his complete satisfac¬ 
tion with the particular unit he has produced because 
he has stated that his sole primary concern was to pro¬ 
duce the best. 

This does not mean that these men are forever contented. 
Satisfied with the best they can produce, which puts their 
equipment years ahead but never content to let their 
science rest there. 

Does the artist rest on just one masterpiece? Does a 
professional man rest on just one splendid achievement? 
No . . . yet every once in a while there comes a time 
when the artist the professional man, the design engineer, 
is conscious that he has exhausted every avenue of 
research and bent his every effort of skill, devotion and 
time on a single project. 

Such is the real story behind the British Radford Ampli¬ 
fier and Control Unit . . . The Radford Loudspeakers 
. . . The Australian J. H. Transcription Turntable and 
Tone Arm . . . The A.D.C.l Stereo Cartridge and the 
Norwegian Tandberg Series 6 Stereo/4 Track Tape Unit. 
Study the specifications opposite and rest assured that 
here is the ULTIMATE IN STEREO DISC/TAPE 
REPRODUCTION. 

We are proud to present such an excellent combination 
of quality equipment and stand behind it with a 

FULL TWELVE MONTHS' GUARANTEE 


SPECIFICATIONS 

RADFORD AMPLIFIER AND CONTROL UNIT: 

This NEW HIGH FIDELITY AMPLIFIER using 4 EL34 
output tubes in push-pull delivers an output of a conser¬ 
vative 15 watts R.M.S. per channel. It has been carefully 
designed as a whole and not made up of several known 
circuits, lumped together. Full advantage has been taken 
of recent advances in output transformer design. The 
STEREO CONTROL UNIT: The design of this unit is 
inherently stable. All circuits, except the input valve 
stage, are operated at low impedance and capacitance ef¬ 
fects between stages are therefore reduced to small 
proportions. Complete £195. 

RADFORD SPEAKERS: (Studio Model S.L.S.): 
Contemporary styled, dimensions 30in x 24in x 7iin deep. 
Response 40-15,000 c/s. Contains two 13in x 9in driver 
units plus a high frequency pressure unit. Adjustable for 
4, 8, or 16 ohm output impedances. It is a floor standing 
type with a 40 watt R.M.S. amplifier rating. Pair £266. 

“J.H ” TRANSCRIPTION TURNTABLE AND TONE 
ARM: 

2 Speed (33 1/3 and 45 R.P.M.). Belt driven, so quiet 
in operation that no known amplifier can provide nearly 
enough bass boost to bring out the rumble content to the 
audible level of recorded music. Wow and flutter better 
than 0.04 per cent. Platter size: 12in. Features a 12-pole 
hysteresis synchronous motor with a rotational speed of 
only 500 R.P.M. 

The Mark II tone arm is a further development of the 
original “J.H.” and although sensibly priced it is truly 
compatible with the finest and most expensive cartridges, 
such as the . . . Including base, £42. 

A.D.C.l STEREO CARTRIDGE: 

Miniature moving magnet type. Sensitivity: 7 m/volts 
per channel, plus or minus 2 db at 1,000 c/s. Frequency 
Response: 10-20,000 c/s plus or minus 2 db. Channel 
separation: 30 db 50-7,000 c/s. Stylus Tip Radius: .0006 
(accurately maintained). Stylus Tip Mass: .5 m/gms. 
Lateral and Vertical Compliance: 25 x 106 cms/dyne 
minimum. Recommended Load Impedance: 47K ohms. 
Recommended Tracking Force: .75 to 2 gms. in top 
quality arms. Mounting centres: iin and 7/'16in. £31. 

TANBERG SERIES 6 STEREO TAPE-UNIT: 

Three-Head, four track system. Erase head is wired for 
single and double track erasing. Speeds: 7iin, 3£in and 
1 7/8in per sec. Reels: 7in. Four amplifiers — two 
for recording and two for playback. Record level indi¬ 
cators for each channel. Frequency Response: 30-20,000 
(7*in), 30-15,000 (3*in), 30-7,000 (1 7/8in). The full 
specifications (available on request) on this unit are 
excellent. £249. 

AVAILABLE END OF NOVEMBER 
— EARLY DECEMBER 


ASDIC STEREO SPECIALTY HOUSE 

166 GLEBE ROAD, GLEBE, N.S.W. 68-1014 

BRISBANE AGENCIES: 16 Stanley Street, South Brisbane. 4-5466 


SO 


Radio, Television & Hobbies, November, 7963 



















Dust-Resistant Records 


Antistatic gramophone records with an 
improved tone are claimed by the Tokyo 
Shibaura Electric Company, of 72 Harika- 
wacho, Kawasakishi, Japan. 

A mixture of several antistatic compounds 
prevents the record from attracting dust 
and the use of a special tyj>e of PVC 
resin raises their softening point; this is 
stated to improve their tone. 

Quiet Block Buster 

A neat and quiet way of smashing rocks 
and of breaking up large concrete blocks 
has been reported by the French Atomic 
Energy Commission, 69 Rue de Varenne, 
Paris 7. 

Small bore holes are drilled in the lumps 
and these are stuffed with “ferromagnetic 
concrete” — made by mixing wet concrete 
with powdered iron instead of sand. 

When the concrete has set hard a high- 
frequency electric coil is passed round the 
lump and the current is turned on. The con¬ 
ductive iron gets very hot and sets up ther¬ 
mal stresses in the lump so that it cracks 
all over; it then only has to be broken up 
with a sledge hammer. 



From the MieroDelay Division of 
Uniform Tubes Inc. comes an 
announcement of miniature 50-ohm 
coaxial cable. With copper sheath, 
teflon dielectric and silver-plated 
inner conductor, it is available with 
outside dimensions between 3.58mm. 
and 0.51mm. (Details from Ad Auri- 
ema, Inc., 85 Broad Street, New 
York 4, N.Y., U.S.A.). 

Lubricating Tape 

Lubricant in tape form, which is merely 
peeled off a backing strip and pressed on 
to a sliding bearing, is now available from 
the Ore-Lube Corporation, 126-06 18th 
Avenue, College Point. New York. 

It is said to last longer than grease and 
to be quicker and less messy to apply. The 
company claims that test strips are still in 
use after a year, with no overheating or 
wear. 


Video Recorders 

Ampex has announced that all new 
video head assemblies for Ampex Videotape 
television recorders will have up to 100 
per cent longer life. A new and harder 
tip material called Alfesil, in addition to 
prolonging the life of Ampex video heads, 
gives improved uniformity of magnetic pro¬ 
perties. Frequency response, signal-to-noise 
ratio and interchangeability improvement 
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have been shown in field tests during the 
past year. 

The higher initial permeability of Al¬ 
fesil provides higher head outputs. Colour 
performance is also improved. Alfesil tips, 
which are used to replace Alfenol in new 
head assemblies, will also be used in re¬ 
furbished head assemblies. Both five and ten 
mil video head assemblies will contain Al¬ 
fesil tips. It is now possible to re-work 
existing head assemblies from five mil to 
ten mil and visa versa. 

Makes Fabrics Dirt Resistant 

Leather, paper, plastic film and textiles 
can be made resistant to ink, oil stains 
and general dirt by means of a new Swiss 
process. The material to be treated is impreg¬ 
nated or sprayed with a special compound, 
heated for a few minutes at 65 degrees 
Centigrade and then dried. The material 
is subjected to irradiation by X-ray or 
gamma rays either before or after treatment. 

Heberlein and Co. AG., Wattwilk, Swit¬ 
zerland, the company concerned, states that 


Designed from lining VHF anechoic 
chambers, this new Eccosorb CV-CB 
material is electrically tapered to pro¬ 
vide maximum absorption with mini¬ 
mum reflective scatter. It can be 
finished white tor light reflectance or 
matte block for infra-red absorption. 
(Details from Wm. J. McLellan & 
Co. Pty. Ltd., Kingsgrove, N.S.W.) 

tensile strength and abrasion resistance are 
unimpaired by the process and that fabrics 
treated in this way will withstand repeated 
washing and boiling. 

Pop-out Straws 

Drinking straws which pop out of a 
soft drink when the cap is removed have 
been patented by Roy L. Neuhayser, of 
Tucson, Arizona. Efforts have been made 
before to include the straws in the bottle, 
but the problem has been to fish them out 
when needed. 

The Neuhayser straw has a bell-shaped 
lower end. Bubbles of gas collect under 
this when the pressure is removed and float 
it up until it protrudes from the mouth 
of the bottle. 

Process For Wool 

A way of bleaching wool white and at 
the same time making it shrinkproof has 
been jointly patented by the French Textile 
Institute, of 59 Rue de la Faisanderi, Paris, 
and the French Textile Research Centre, 
of 24 Quai du Fosse, Mulhouse, Haut-Rhin, 
France. 

The wool is soaked in warm water which 
has been made slightly acid and is then 
tumbled about while a sodium chlorite solu¬ 
tion is added. It quickly goes pink and is 
then taken out and rinsed and treated with 
a different kind of chemical until it goes 
completely white. 
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Jolyon Industries 

Pty. Ltd. 

30 MIOWERA RD., 

NTH. TURRAMURRA N.S.W. 
PHONE 44 4639 

Guaranteed despatch within 7 days 
after receipt of order or clearance 
of cheque 


SPECIALS 

GENUINE BRAND-NEW 
AMERICAN "TELECHRON" 
CLOCK-ALARM-TIMER 
MOVEMENTS 


Make your own electric clock; 
clock-radio; alarm-clock etc. 


PRICE 28/- ea. Post Incl. 

C.O.D. delivery 3/3 extra 
(Quantities of 10 or more in one 
delivery 10% discount) 


Complete with PL21 thyratron 
240 V. AC. Operated by 
photo-cells, low current swit¬ 
ches, electrodes, etc. 

Normally open and normally 
closed contacts provided. 

Circuit diagram and connect¬ 
ing instructions included. 

PRICE £3/10/- each 

POSTAGE INCLUDED 
C.O.D. DELIVERY 4/6 EXTRA 


230V 50C/S AC 
SWITCH RATING 230V 7'/jA 


ELECTRONIC RELAYS 

MAKE YOUR OWN BURGLAR ALARM 





















HIGH STABILITY VFO 

from a "Command" transmitter 




This is a report on the findings of the writer, during the process of 
stripping and rebuilding a Command Transmitter, into a VFO stable 
enough for use with a Single Sideband Transmitter. This unit has been 
set to tune from 2925 to 3425 Kc, though it is likely that many amateurs 
will wish to cover a different range. With the necessary modification, 
and provided the rest of the details are followed, there is no reason 
why this performance should not be duplicated. 

Ian Pogsoit 


O NE of the regulations relating to the 
stability of radio transmissions states 
in substance, “That it should be as good 
as the present state of the art permits.” 
This applies to all types of transmissions 
and services for reasons which should be 
obvious: (1) That each signal should 
occupy a minimum amount of space in 
the spectrum and (2) that the listener 
should not have the inconvenience of 


having to alter the receiver tuning to 
stay with the wanted signal. 

Regulations notwithstanding, the fact 
that the SSB mode of radio communica¬ 
tion is with us to stay, means that the 
stability of the transmitted signal must 
be of a very high order. Unless the 
transmitted signal is maintained within 
50 cycles or so of the correct frequency, 
the quality and intelligibility of the 
modulation is seriously affected. 


This piece of disposals equipment, which is familiar to many, is still recognis¬ 
able, in spite of drastic changes. The oscillator valve is in the centre, with 
the buffer next, amplifier in the corner and the output coil next to it. The 
TOOpF variable padder is the other item. 


Crystal control is often the way out 
of the stability problem but where it is 
necessary to vary frequency, other means 
must be found. Without going to the 
extreme of using frequency synthesisers, 
the “other means” is usually the Vari¬ 
able Frequency Oscillator or VFO. 

From the transmitting amateur’s point 
of view, the frequency synthesiser would 
seemingly be out of the question on the 
score of complexity and cost. Therefore 
the VFO, being the next choice, should 
be so designed and buih that it meets 
the regulation requirements. The “state 
of the art” is not standing still and the 
order of stability which was good enough 
some years ago is not necessarily good 
enough today. These sentiments apply 
in degree to the CW and AM users as 
they do to those using SSB. 

We have heard signals on all modes 
of transmission that fall sadly short of 
the ideal. So, whether CW, AM or SSB 
is used, only the highest order of 
stability should be aimed at. After all, 
it does reflect the outlook and person¬ 
ality of the operator! 

There are many different types of 
oscillator which may be used and, if 
constructed properly, all will give a good 
account of themselves. Each operator 
has his own particular preference and 
this is only natural. As an example, the 
Collins organisation makes use of the 
Hartley and have acquired a reputation 
for the stability of their oscillators. 

Until recently, for AM transmissions, 
the writer had a home-built VFO which 
was made to the “Clapp” or Series- 
Tuned Colpitts configuration. This cir¬ 
cuit has enjoyed popularity for many 
years for the stability which can be 
obtained without too much difficulty. 
The main argument put up for its per¬ 
formance is that there is a large amount 
of capacitance in the frequency deter¬ 
mining elements which appears across 
the grid circuit of the valve. This tends 
to reduce the amount of frequency drift 
due to valve interelectrode capacitance 
changes, during the warm up period. 

Time having run out for the writer’s 
trusty old AM transmitter, with Clapp 
VFO, the question naturally 
arose as to what type of 
SSB equipment should be 
built as a replacement. As 


The general disposition 
of all components under 
the chassis may be seen 
here. The tuning capaci¬ 
tor on the left is next to 
the !45pF padder. The 
oscillator coil is at top 
centre, with the Philips 
trimmer i m m e diately 
below it. Components are 
grouped around the rel¬ 
ative valve sockets. Note 
the heavy oscillator con¬ 
necting leads. 
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we are only concerned with the VFO at 
present, we will confine our remarks 
to this subject. 

After careful consideration, it was 
noted that the “Franklin” oscillator has 
been adopted by many as the VFO for 
the frequency changing element in their 
SSB transmitters. This popularity is due, 
to some extent, to an article by Don 
Stoner, in his New Sideband Handbook. 
Under the heading, “A Driftless VFO,” 
he gives a glowing account of the unit 
from a stability point of view. He also 
says of the Franklin oscillator and we 
quote, “This rock solid device can put 
a quartz crystal to shame!” 

FURTHER TEST 

At first, this statement was rather 
startling, so it was decided to investi¬ 
gate the question further. By way of a 
quick check, we set up our frequency 
meter which contains a 100 Kc oscilla¬ 
tor, using an RCA 100 Kc quartz crystal 
bar, which is noted for its good per¬ 
formance. The oscillator was switched 
on, and the 100th harmonic zero beat 
with WWV on 10 Me. 

In about three-quarters of an hour 
after a dead cold start, the drift amount¬ 
ed to some 50 cycles, measured at 10 
Me. This was a severe test and with a 
warmer ambient temperature, the drift 
may be somewhat less. However, it did 
give some idea of the order of stability 
which could be expected. When this 
figure is compared with the final results 
which we obtained from our VFO, Don 
Stoner’s statement is very close to the 
truth! 

It was decided to give the Franklin 
a trial and see if we could obtain the 
same high performance. But before going 
further, it may be a good idea to take a 
closer look at the Franklin oscillator. 
The basic circuit is shown in Fig. 1. 

It looks very much Mke a multivibrator. 
In point of fact, it is, with the addition 
of an LC circuit shunted across the 
feedback loop. This means that the LC 
circuit offers a low impedance to all 
frequencies, except the natural frequency 
of the LC elements, where it is high. 
As a result, oscillation can only occur 
at this frequency. 

A two terminal coil* only is required, 
phase reversal being achieved by the use 
of a second valve. The LC circuit is 
very lightly coupled to the valves, one 
or two pF being all that is usually 
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There are some important points to be noted relating to this practical circuit 
of our VFO. Temperature compensation is worth adding , along with use of 
high stability resistors as shown. The coupling capacitor between pins 1 and 
7 is 47pF . The 4.7K shunting the 6BL8 plate coil may need alteration . 


necessary. In fact, it is good practice 
to reduce the two capacitors concerned 
to the lowest vakie, while still maintain¬ 
ing oscillation. This provides a high 
degree of isolation between the valves 
and LC circuit. 

This high degree of isolation leads to 
other benefits as well. Valve interetec- 
trode changes will have little effect on 
the frequency of oscillation and there 
is very little loading imposed on the 
LC circuit by the valves. A high Q is 
therefore maintained in the frequency 
determining elements. 

This all looks very nice on paper and 
no one would deny this. From an elec¬ 
trical point of view, the Franklin has 
a lot in its favour. 

However, these good points cannot be 
expected to amount to much, unless 
great care is exercised in the mechanical 
construction and the choice of the com¬ 
ponent parts. In addition, temperature 
effects should be kept to a minimum 
and the high tension supply must be 
regulated. In spite of all the “ifs” and 
“buts,” we can take heart, because these 
problems can all be dealt with satisfac¬ 
torily. 

We had on hand, a “Command Trans¬ 
mitter,” which covered the range from 
7 to 9.1 Me. This unit had been slightly 
modified and had been used from time 
to time, as a VFO. It was decided to 
completely re-build this unit into a 
Franklin VFO, making use of some of 
the existing components and mechanical 
facilities. 

It is well worth noting some of the 
very fine features of these units. We 
refer in particular to the variable capa¬ 
citors, coil and dial drive mechanism. 
The oscillator variable capacitor is made 
of “Invar”, which is a nickel-iron alloy 
with almost zero temperature coefficient. 
Akhough there are exceptions, the other 
two variable capacitors are usually made 
of the same material. In addition to this, 
these capacitors are beautifully made and 
are ideal for use in a project such as 
this. 

A simple method of checking whether 
or not the variable capacitors are made 
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of invar, is by the use of a magnet. 
Invar is a magnetic material and will 
respond to the magnet. In the event cf 
the plates being made of brass or alumi¬ 
nium, there will, of course, be no re¬ 
sponse to the magnet. Even if it is found 
that the plates are not made of invar, 
it should have very little effect on the 
final results. 

The dial drive mechanism is very well 
executed, with anti back-lash gears. Al¬ 
though the dial from the outside may 
not look a thing of beauty, this is not 
considered to be a disadvantage. 

Lastly, the osciMator coil is wound 
on a large diameter ribbed ceramic for¬ 
mer. Although this coil is an excellent 
piece of work, it may not always be 
suitable for our purpose. If the unit was 
designed for a high frequency, such as 
the 7 to 9 Me range and we wish to 
put a VFO on 3 Me or so, then it may 
be of little use. On the other hand, 
should the opposite conditions apply, 
then it may be possible to use this coil, 
or the former at least. 

IN LARGE NUMBERS 

There must be literally hundreds of 
these Command Transmitters in the 
possession of amateurs, some being used 
to advantage, but the great majority just 
sitting in junk boxes begging to be used. 
For those who have an idle unit, here 
is an opportunity to put it to good use, 
if you need a stable VFO, that is! 

At this point, it may be a good idea 
to have a look at the requirements for 
a Dractical circuit. Many of our readers 
will be familiar with the circuit as pre¬ 
sented by Don Stoner in his Handbook. 
He uses a 12AV7 oscillator valve, 6CB6 
buffer and another 6CB6 for the ampli¬ 
fier. As the output from a Franklin 
oscillator is very low, an amplifier is 
necessary to bring the output voltage up 
to a usable level. 

Other points worthy of note in this 
pircuit are: (1) The two capacitors 

coupling to the tuned circuit are 2.2 pF 
each; (2) The coupling capacitor from the 
plate of the first triode to the grid of 
the second triode is .001 mF and (3) 
The output circuit is broadly tuned to 
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LABCRAFT 605 (9" mat) with ALL-BALANCE 
arm on mounting platform. 


LABCRAFT 605L (full size) with ALL-BALANCE 
arm on teak mounting platform. 


The LABCRAFT family of quality comprises 3 models 
to cater for all possible needs of music lovers. All 
are belt-driven from a motor unit which hangs freely 
on a unique suspension system isolating all vibration 
from the pickup stylus. Motors are provided with 4 
speeds, each variable by 10%. Model 605 motors 
are "potted" and shielded for use with all magnetic 
pickups. Model 573V is complete with arm, head, 
switch and velvet-action arm lowering lever. Rumble 
is completely inaudible, wow and flutter completely 
absent. Your music is heard pure and clear. Danish 
design and craftsmanship have achieved this superb 
performance in compact, attractive turntables at a 
reasonable price. 

AVAILABLE FROM ALL TRADE HOUSES 
AND HI-FI SPECIALISTS. 


LABCRAFT 573V, with integral arm on ash mounting 
platform. 


Sole Australian Agents, G.R.D.INSTRUMENTS PTY.LTD., 6 Railway Walk, Camberwell, Vic. 
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impedance outputs available. 

It is not our intention to be critical 
in any way of Don Stoner’s efforts — 
in fact his VFO is capable of a very 


satisfactory manner. 

During our investigations, we also 
noted that some who had built Frank¬ 
lin VFOs obtained better results than 


the output frequency, with high or low amplifier and cathode follower in a very added some temperature compensation; 

more will be said about this later on. 
A 33pF ceramic N7 50 capacitor, in 
series with a Philips concentric trimmer, 
were also connected across the capaci¬ 
tors already mentioned. 

As mentioned earlier, our Com¬ 
mand Transmitter was one on the range 
7 to 9 Me. This meant that the beauti- 
after switching on the power to one of use high stability resistors in the oscil- fully made coil on its ceramic ribbed 
” ,:i1 “- 1 — A,mrtcf — -- former only has a relatively small 


fine performance indeed. Many have others. It is not easy to arrive at any 
built this VFO with very good results, particular reason for this; doubtless. 
From time to time, however, claims there are many reasons. However, it 
have been made that, from 30 seconds appeared that few went to the trouble to 


“zero beat 


lator circuit. Almost everyone was most 
particular to use 
been high grade capaci- 


these VFO’s, it will stay 
with WWV for hours. 

Quite frankly, this has not 
our experience, despite our most ardent tors. Given good 
efforts. We are not sure just what the construction and 
answer is, but we are of the opinion good quality com- 
that it lies in the method of measure- pon ents otherwise, 
ment, about which more will be said 
later. 


CHOICE OF VALVE 


we could not over¬ 
look the possibi¬ 
lity that ordinary 
resistors may not 


In our approach to this arrangement, . d h 

we wonder why the 12AV7 valve should 8 enoug 
be preferred to say, a 12AT7. Also, 
the idea of using a lower value of capaci¬ 
tor than the 2.2 pF specified could do 
with investigation. It had come to our 
notice that some constructors have had 
trouble with this circuit, in the form 
of some spurious oscillation, which was 
tracked down to the .001 mF and 1M 
time constant. The way that some found 
out of this problem was to reduce the 
1M resistor to 20K. In the writer’s 
opinion, this is the wrong approach. The 
coupling capacitor should be reduced 
in value instead! 


A simplified or 
basic yersion of 
ihe Franklin oscil¬ 
lator. The simi¬ 
larity between this 
and the multi¬ 
vibrator is readily 
apparent , 


I0-47K 


47pF 

Hh 


1.2 pF 



-II—> 


l-2 P F 



I0-47K 


Fig. 1 


The circuit for which we finally settled 
We had some grandiose ideas, too, is reproduced elsewhere. The oscillator 
about a low impedance output, in the uses a 12AT7 valve but we can see no 
form of a cathode follower, combined reason why a 12AV7 should not be used 
with a low pass filter, to avoid har- if desired. A 12AU7 may also have pos- 
monics from being fed into the main sibilities, but it may be necessary to in¬ 
transmitter. These can cause incon- crease the IpF capacitors to make it 
venience, at least in some circumstances, oscillate. The two 1M and two 30K 
So far as we can discern, there is no resistors are high stability 1-watt types, 
reason why a 12AT7 should not be used, rnade by Rosenthal. The two IpF and 
as the performance it puts up would be the 47 P F coupling capacitors are ceramic 
difficult to beat. We used a 6AM6 in NPO’s. The oscillator valve socket is 
the buffer stage, but there is presumably also ceramic, 
no reason why a 6CB6, 6AU6 or other ATU , n rAkioAkickiTc 
similar type shou’d not be used. For OTHER COMPONENTS 

those who have ideas of dispensing with Also closely associated with the oscil- 
the buffer, all we can say is, don’t. This lator are the HT decoupling and buffer 
stage is a must if adequate isolation is cathode components. The two .0033 mF 
to be provided, so as to avoid frequency capacitors are polystyrene and the IK 
shift due to varying load conditions. and 470 ohm resistors are Philips de- 
We designed and built up a low pass posited carbon types, just to be on the 
filter for 75 ohms, to come after a safe side. From here onwards, corn- 
cathode follower. This was tried and ponent requirements are not so critical, 
worked out very well. There was only the normal high quality types being suf- 
one problem and that was a matter of ficient. 

output. Most SSB transmitters require There can be little doubt that the 
an injection into the mixer from the mos t important components in the whole 
_ r Jz’ °l 5 1° 10 v °Its. To get this unit are those of the frequency determin- 

caLde fil? looking ohms® ing °“? * - ^ * g ° t ° d 

is just asking too much en ° u S h u for the , C011 - varlable capacitor 

The way out would be to use a hus- and ° ther ca P acit0 1 rs which 6° t0 make 
kier valve which is capable of handling U P capacitive clement, 
higher power. This idea was abandoned, As the frequency of our model was to 
mainly because this would result in ex- be fairly low, quite a large amount of 
cessive power dissipation, with a conse- “O’’ would be required. It was obvious 
quent temperature rise. This is one that the one time final tuning capacitor, 
thing which must be avoided where nearest the front panel, should be used 
possible. The other reason was one of as the tuning element. Also, as we had 
economy. a frequency range of 500 Kc to cover. 

An alternative approach would be to which is greater than some requirements, 
use a tuned circuit in tfye plate of the it would be a good thing if this capaci- 
amplifier. This circuit would need to tor could be used without modification, 
be damped so that a reasonably uni- to cover this range. This naturally 
form output would be available over the meant that the L-C ratio would have to 
required range. The output from the be adjusted accordingly, 
amplifier could then be fed through a In addition to the front variable cap- 
cathode follower to give a low impe- acitor, we also used the variable padder 
dance output. The cathode follower immediately behind it, as well as the 
would also give an extra degree of variable padder inside the top cover, 
isolation between the oscillator and the The capacitors are all connected in paral- 
load. A type 6BL8 will do the jobs of lei. Besides all these capacitors, we also 
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75-I5CV 

REGULATED 


amount of inductance and we needed 
more inductance than could be obtained 
even by rewinding the coil and making 
full use of the available space. 

This was rather a setback, as may 
well be imagined. Naturally, we had 
to turn our attention elsewhere. A iin 
diameter ceramic former which was 
used for the coil to tune the output cir¬ 
cuit of the scrapped Clapp VFO was 
subsequently reclaimed. There was 
plenty of room on it to wind a coil 
to the required inductance, so this was 
done accordingly. 

So much for the preliminary discus¬ 
sion. Perhaps the best thing to do now 
would be to give a blow by blow de¬ 
scription of the work we actually carried 
out, with side comments where neces¬ 
sary, relating to component altei natives 
and conditions associated with different 
frequencies. 

STRIPPING IT DOWN 

The top cover and base plate were 
removed and the many screws thus ob¬ 
tained were put away in a safe place, as 
they would be required again when the 
job was completed. It should be re¬ 
membered that these screws have Ameri¬ 
can threads and may be hard to replace 
if lost. 

With the exception of the final tuning 
capacitor with the dial mechanism and 
the variable padder, the whole unit was 
caret ully stripped. All valves were re¬ 
moved from their sockets. The roller 
inductor just behind the front panel, 
along with other small items, was re¬ 
moved. Take care with the inductor 
as it is a worthwhile item. The one we 
retrieved will eventually find its way into 
the final tuning circuit of the main trans¬ 
mitter. 

Before removing the variable capaci¬ 
tor from the underneath rear it was 
necessary to disconnect the flexible drive 
which, couples the two variable capaci¬ 
tors together. Initially, we tried to 
drive out the pin which fixes the brass 
collar to the drive shaft. This was not 
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RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. Today it is 
available to you. 


The mosf trusted 
name in sound 



Now you can tape your programmes with 
astounding clarity. No distortion, drop-out 
noise or frequency response. Every tape is 
constantly tested during manufacture, for 
coating thickness, uniformity, anchorage, 
layer-to-layer adhesion, etc. Each has the 
same magnetic qualities, the same record¬ 
ing bias characteristic. So tapes can be 
easily interchanged with no varying of 
levels or clarity. Special RCA techniques 
assure micro-precise control of particle size. 


dispersion and consistency of slurry suspen¬ 
sion. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. 

*Du Pont Registered Trademark. 

For further information and 
literature, contact RCA of Australia. , 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St., 2-7884. 

PERTH: 280 Stirling St., 28-1459. 



RC.IOO.FP 
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possible without danger of doing some 
real damage. 

By using a hacksaw blade, we carefully 
sawed off the spigot of the collar. It 
was only necessary to make a few short 
strokes with the blade and then turn 
the dial knob a little and make a few 
more strokes, until the spigot could be 
broken off by bending gently with a 
pair of pliers. Thus freed, the rear 
capacitor was taken out. It has been 
kept for possible future use. 

The two top covers over the coils 
and padder capacitor were unscrewed 
and put aside, in spite of printed warn¬ 
ings that this should not be done! The 
wiring and small components were then 
stripped and the components which 
were under the covers were taken off. 
The rear sockets, which were screwed 
on, presented no difficulty. However, 
the recessed ceramic sockets for the 
1625’s are swaged over and they were 
dislodged by careful use of a pair of 
side-cutters. 

This destructive process left the unit 
completely denuded, except for the dial 
mechanism and the two front variable 
capacitors. At this stage, the business of 
reconstruction was ready to be under¬ 
taken. Two 16-gauge aluminium strips 
were cut and screwed into position, one 
over the three holes at the rear and the 
other over the two large holes in the 
centre of the chassis. These strips meas¬ 
ure 5in by l£in and 5in by 2&in, re¬ 
spectively. We left the feed-through fit¬ 
ting in the centre and this meant a 
special cutout for it. 

LAYOUT DETAILS 

Reference to the photographs will show 
much more quickly than words just 
where we punched the holes for the three 
valve sockets and the coil assembly in 
the plate of the 6BL8 pentode. The 
oscillator is on ihe centre cover strip 
with the buffer and output stage, in 
that order. 

As may also be seen in the photo¬ 
graph, we mounted the lOOpF variable 
padder on the top of the chassis, im¬ 
mediately above the 145pF variable pad¬ 
der. which is underneath the chassis. It 
was necessary to remove the under¬ 
chassis unit, in order to drill holes and 
screw down the lOOpF capacitor. The 
other capacitor was then remounted in 
its former position. 

As we mentioned earlier, we needed 
a large amount of capacitance as the 
frequency was lower than usual. For 
those who wish to make up this VFO 
for a higher frequency, it is more than 
likely that one or other of the two capa¬ 
citors just mentioned may not be needed. 

The oscillator coil was wound and 
mounted atop the chassis, immediately 
above where it is now. Subsequent tests 
indicated that this was not the ideal 
place for it. Pressure on the sides of 
the top cover caused a change in fre¬ 
quency. This could have been avoided 
by putting a suitable can over the coil. 
In addition to this, the coil was exposed 
to the rising heat so it was decided to 
mount it under the chassis. Here the 
coil is less exposed to temperature rise 
and the metal surroundings are quite 
solid, thus avoiding the need for a shield 
can. 

When the inductance of the coil was 
finally settled, it was impregnated in a 
bath of paraffin wax. In some instances 
it may not be convenient to mount the 
coil where we have done. However, it 
is felt that it would be possible to mount 
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These drift curves, without any temperature compensation, show the differ¬ 
ences between different valves of substantially the same type. Curve 7 is 
tor a Philips 6201, a special quality 12AT7; curves 2 and 3 are for two 

RCA 7 2AT7‘s. 



MINUTES 


This curve shows the decided advantage which can be realised with tempera¬ 
ture compensation. The same valve was used as shown in curve 2 of the 

uncompensated curves. 


the larger ribbed former from the 
original unit in the available space. For 
those who may be interested, our coil 
consists of 27 turns of 22SWG enamel, 
1 in long, on a £in diarpeter former. 

For those who are not able to make 
use of the existing coil former, or may 
not be able to get a suitable ceramic 
former, a substitute must be found. Al¬ 
though we have not tried one, the 
7/16in diameter formers, with mount¬ 
ing insert and brass-stemmed ferrite 
slug, should be quite a good proposition. 
It would be wise to wind on sufficient 
turns to obtain the necessary inductance, 
with only a small length of the slug pro¬ 
truding into the winding, to avoid pos¬ 
sible temperature effects, due to the slug. 
These formers and slugs are distrbuted 
by Messrs Watkin Wynne. On no ac¬ 
count should any type of plastic former 
be used. 

As we are on the subject of coils, 
the plate coil for the 6BL8, in our case, 
consisted of 70 turns of 34 SWG enamel 
close wound on an 8mm slug tuned for¬ 
mer mounted in a Sin square can. 

The wiring of the unit was undertaken 
with stability constantly in mind. All 
leads' between the oscillator coil and 
capacitors over about Sin long were 
made with 12SWG silver-plated copper 
wire. It is not necessary to use silver- 
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plated wire, but the use of the heavy 
gauge does impart rigidity to all com¬ 
ponents coming under its influence. 
From the point of view of whipping, 
there would be little advantage over 14 
or even 16 gauge. The point we wish 
to make is that the heavier gauges have 
definite mechanical advantages. 

The layout of components was not 
done to make a pretty looking job. The 
prime requirements are to make each 
item rigid and to space each sufficiently 
from its neighbour so that there will be 
no undue heat transfer between com¬ 
ponents. 

MODIFICATIONS 

The wiring was done initially, with¬ 
out any provision for temperature com¬ 
pensation. The oscillator took off with¬ 
out any problems when it was first 
switched on. After some checks relat¬ 
ing to the position of the coil, already 
mentioned, it was decided to move it 
underneath before any serious measure¬ 
ments were undertaken. 

A number of preliminary runs were 
taken and the frequency drift measured 
over periods cf up to 10 hours or so. 
The results were most encouraging, to 
say the least. Some later investigations 
showed that different valves of the same 
type (12AT7) showed somewhat differ- 
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SIMPLE OPERATION 
LOW COST . 

VERSATILE 
EASILY PORTABLE 

AWA Sound Amplification and Distribution 
Systems are used throughout Australian 
Schools, Hospitals, Cathedrals and Churches, 
Retail Stores, Clubs, Hotels, Sports Grounds, 
Factories, Theatres ... wherever quality sound 
for broadcasting, communication and enter¬ 
tainment is required. 

AMALGAMATED WIRELESS 

• 554 PARRAMATTA RD., ASHFIELD, N.S.W. 710791. 

• 33 RANKINS ROAD, KENSINGTON, VIC. 330421. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 

• 80 CAMERON STREET, LAUNCESTON. 21804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


Whether your need is for fidelity musical 
entertainment, public speaking or efficient 
communication, this powerful unit will give 
thoroughly reliable service. It's precision 
engineered, compact and smartly designed. 

Manufactured to Broadcast Equipment 
Standard. 

Whatever your needs in Sound Amplifying, 
AWA has a complete range of “world-class’' 
equipment for every requirement. Audio 
Amplifiers, Microphones, Speakers . . . even a 
specialised installation and after sales service. 

(AUSTRALASIA) LIMITED 

Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

Also from leading wholesalers. 
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ent drift curves. These are shown in 
fig. 3 and we feel sure that it will be 
agreed that they are quite good. 

It can be seen that in the worst case 
the maximum drift was 103 cycles, meas¬ 
ured at 3000 Kc. Not content with this 
set of figures we decided to try some 
negative temperature compensation. A 
33pF N750 ceramic, in series with a 
Philips . concentric trimmer, was wired 
across the rest of the oscillator C. It 
should be noted that it was necessary 
to adjust one of the padders to bring 
the frequency coverage right, after the 
final compensation setting was made. 

With the trimmer fully meshed, a run 
was taken and there was obviously too 
much compensation. By unscrewing the 
trimmer in series with the compensating 
capacitor, the amount of compensation 
can be readily adjusted. The final ad¬ 
justment which we made produced the 
drift curve as shown in fig. 4. Here, 
after the 5-minute reading, the maximum 
drift over a two-hour period was only 
34 cycles. We consider this a very satis¬ 
factory figure. 

OTHER RESULTS 

It may be worth while pointing out 
that this particular run was taken in 
the morning before the room in which 
the equipment was housed had a chance 
to get rid of the chill of the night be¬ 
fore. Subsequent runs, taken in the 
evening, show a drift which is even less 
than the one shown on the graph. It 
should be noted that the ripples in the 
curve are due to line voltage fluctua¬ 
tions. The real cause of the frequency 
drift, in these circumstances, is the con¬ 
sequent change in heater voltage. This 
is difficult to avoid without going to 
elaborate stabilising measures. 

For those who intend to make a VFO 
along these lines but wish to deviate 
from the original, a few comments may 
be helpful. There are many considera¬ 
tions and we will try to touch on the 
most important ones at least. 

The frequency range to be covered 
is one of the first things to be decided. 
Having done this, the tunable range 
should be spread over the full dial scale 
with perhaps a little to spare at each 
end. This naturally means that the L-C 
ratio must be established for these con¬ 
ditions. This may be done closely 
enough, in the first instance, with the 
aid of a GDO. 

If the frequency range is the same, 
or close to that of our model, then it 
is only necessary to follow substantially 
the information given. Should the want¬ 
ed frequency range be lower there is 
also unlikely to be any difficulties. It 
will only be necessary to arrange the 
L-C ratio to obtain the correct coverage. 
It is assumed that this will be some¬ 
where between 350 and 500 Kc. 

But, in the more likely event that the 
frequency is to be higher, then there are 
many combinations which will give the 
correct coverage. Only one, however, 
which will be optimum; by this, we mean 
optimum L-C ratio for best overall oscil¬ 
lator performance. In general it is wise 
to go for a fairly high “C” circuit, in 
the interest of stability. 

It is not an easy matter to put into 
words just how all this may be accom¬ 
plished. Paradoxically enough, one way 
would be to begin by obtaining the cov¬ 
erage resulting in undesirable conditions 
and work up from there. If there is too 
much “C” in circuit, the valve will prob- 
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Due to the poor bass response of normal communications receivers, and the 
difficulty of assessing audio beat frequencies accurately by ear, it is necessary 
to use a setup such as the one here, to get an accurate measurement of the 
frequency stability of a VFO. 


. ably not oscillate and it will be necessary 
to increase the lpF capacitors. 

If an increase to 2.2pF brings about 
reliable oscillation right across the re¬ 
quired tunable range, then this may be 
considered the minimum permissible set 
of circumstances. If the circuit “C” can 
be reduced to allow coupling capacitors 
of less than 2.2pF to be used, then so 
much the better. 

With all this in mind and with the aid 
of a GDO, a reasonable estimate should 
first be made as to the amount of in¬ 
ductance required. This inductance is 
then wired into the oscillator circuit. The 
frequency should be checked with the 
GDO, with the tuning capacitor at each 
end of its travel. If the coverage is 
too great then some extra “C” should be 
added by means of the variable padder 
capacitor(s). If the coverage is too little, 
then some “C” should be removed. 

CHECKINS OSCILLATION 

Having achieved the required cover¬ 
age, as read on the GDO, it will then 
be necessary to apply power to the unit 
to see if it oscillates. More than likely, 
it will oscillate at the high frequency 
end of the scale but stop as the fre¬ 
quency is lowered. Under these condi¬ 
tions, it may be better to reduce the 
value of padder capacitance, to obtain 
oscillation right across the range requir¬ 
ed, with 1 to 2pF coupling capacitors. 
The inductance of the coil will have to 
be increased, of course, as this will all 
result in too great a frequency covers 
age with a full sweep of the dial. 

When satisfied that all is correct, ex¬ 
cept that there is too much coverage, 
before starting to remove rotor plates 
from the tuning capacitor, it would be a 
better idea to wire some fixed capacity 
in series with it to restrict the range to 
that which is required. Once this has 
been done, it may even be left that 
way, provided the linearity of the dial 
scale is within acceptable limits. 

If the linearity is not good enough, it 
will no doubt be too open at the low 
frequency end, with the opposite apply¬ 
ing at the other end. 

The other approach is first to remove 
the capacitor in series with the tuning 
capacitor. Then, starting from one end, 
one rotor plate should be removed from 
the tuning capactor and the coverage 
should again be checked. By removing 
one at a time, the risk of taking out 
too many will be avoided. It is only 
necessary to grip the plate firmly with a 
large pair of pliers, and gently ease the 
plate from its anchorage. 

The coil unit in the plate of the am¬ 
plifier stage is left to the devices of the 
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constructor. Where higher frequencies 
than ours are involved, it is desirable to 
reduce the value of the lOOpF capacitor 
which we show across it, or even omit 
it all together. The inductance must be 
such that it is possible to tune it to the 
middle of the tuneable range. The 4.7K 
resistor shown across the coil should be 
adjusted to give what may be a com¬ 
promise between required output voltage 
and uniformity of output across the 
range. Our output was between 7 and 
10 volts. 


In cases where ample output is avail¬ 
able, even after the amplifier coil has 
been damped down to get the required 
uniformity of output, it may be reduced 
further by reducing the regulated high 
tension supply voltage. This is a good 
thing, as it may help further to reduce 
frequency drift. 

With the VFO working and complete, 
except for an actual check on its fre¬ 
quency stability, provided the necessary 
equipment is available, this task may 
now be undertaken. If possible, we 
strongly urge that this check be carried 
out. It will give a great deal of satis¬ 
faction if the results are up to expecta¬ 
tions. On the other hand, if all is not 
well, then steps can be taken to correct 
the trouble. 

The equipment necessary for the test 
is a receiver capable of being tuned to 
the test frequency, a calibrated audio os¬ 
cillator and a CRO. Reference to fig. 2 
will give a good idea of the setup and 
is almost self explanatory. In addition 
to the equipment listed above, a suitable 
frequency reference standard must be 
available.. 

(Continued on page 43.) 


ALWAYS RELY ON R.D.S. 
SPECIALS FOR NOVEMBER 

B H200 20,000 ohm per volt meter, 
£5/12/6 complete with sales-tax. 
A.W.A. Miniature 2-gang Conds, 
at 7/6 each. 

D Parcel of Pots and Resistors, for 

servicemen, 5/ per pkt. 

VALVE AND CIRCUIT TESTER. 

S Tests all modern valves, £21/2/6. 

TRC 101 TRANSISTOR 
CHECKER, £15/12/9. 

A complete mail order service for the 
Countryman. Call, write or phone to: 

The independent wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 
869 GEORGE STREET, SYDNEY. 
Phone MA 1876. Open Saturday Morn. 
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WARBURTON FRANKI 

good quality and good value go hand in hand 


SPEA KER SPECIALS 


2 SPEAKER WOOFER-TWEETER 
COMBINATIONS c/w Coupling 
Capacitor 

Comprising 1 12in Bass Speaker, 2 m.f.d. Condenser 
and 1 5in Treble Sneaker. 

Overall Response—50 to 14,000 c.p.s. 

Power Handling Capacity—15 Watts. 

Voice Coil Impedance—15 ohms. 

£8/19/6 POST FREE. 

DUAL CONE 12" 

Frequency Response—30 to 15,000 c.p..s. 
Power Handling Capacity—10 Watts. 

Voice Coil Impedance—Either 2 to 4 ohms 
or 12 to 16 ohms. 

£5/19/6 POST FREE. 


DUAL CONE 12" 

Frequency Response—30 to 12,000 c.p.s. 
Power Handling Capacity—10 Watts. 

Voice Coil Impedance—Either 2 to 4 ohms 
or 12 to 16 ohms. 

£4/19/6 POST FREE. 

CIRCULAR METAL 
EXTENSION SPEAKERS 

15 Ohms. Impedance. 

Approximately lOin diameter x 2Iin deep. 
Frequency Response—90 to 9,000 c.p.s. 

£5/2/6 POST FREE. 

6" EXTENSION SPEAKERS 

Attractive Plastic-Cloth Covered Wooden 
Cabinets with sloping front. Fitted with Vol¬ 
ume Control. 

Please state whether 3.5 or 15 ohms impedance required. 

99/6 POST FREE. 


RECORDING TAPE 

Imported first-grade, plastic-based. 
Cheapest price ever for quality record¬ 


ing tape. 

200ft on a 3in Reel. 6/11 

300ft on a 3in Reel.10/6 

400ft on a 3in Reel.16/11 

900ft on a 5in Reel.23/6 

1800ft on a 7in Reel.46/11 


Plus Pack, and Post. 6d per reel. 

3 TRANSISTOR 
MANTEL RADIOS 

Attractive Plastic Case 8in x 4in x 2in. 
Good tone and volume. Ideal Bedroom 
Set. 

10 GNS. 

Plus Pack, and Post. 2/. 


MICROPHONES 

Hi-Impedance Dynamic c/w built-in 
stand, cable and plug. 

35/- Post Free. 


CRYSTAL 

MICROPHONES 

Local manufacture. Supplied with 
stand adaptor and flex. 

19/11 each 

Plus 7d Pack, and Post. 

CRYSTAL PICK-UP 
CARTRIDGES 

Turn-over type c/w L.P. and std. sap¬ 
phire stylii and mounting bracket. 

25/6 Post Free. 


ELECTROLYTIC 
CONDENSERS — Ducon 

Vertical Mounting Type. 

25 m.f.d. 40 V.P., 2/6 ea. or 27/6 doz. 
100 m.f.d, 40 V.P., 3/ ea. or 33/6 doz. 
8 m.f.d. 350 V.P., 2/9 ea. or 30/6 doz. 
16 m.f.d. 350 V.P. 3/6 ea. or 38/6 doz. 
16 m.f.d. 525 V.P., 4/ ea. or 45/6 doz. 
Post Free. 


SOLDERING IRONS 

240-volt A.C. mains type, 30 watts. 
Supplied with 2 copper bits, 3/16in x 
7/16in diameter, flex and plug. 

29/6 each Post Free. 


Also de luxe 50 watt. 5/16in bit with 
bult-in cord-guard, flex and plug. 

39/11 Post Free. 


• TRADE ALSO SUPPLIED • OPEN SATURDAY MORNINGS 



Please include postage or freight with all orders . 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


CURRENT TRANSFORMER 
EXTENDS METER RANGES 

From Mr R. L. Williams, of 15 Pinny Avenue, Lower 
Huft, New Zealand, we have received a description 
of a simple current transformer which enables the 
conventional multimeter to read substantial values 
of alternating current. Mr Williams also discusses 
some of the theory behind its operation. 

M OST multimeters used by electronics 
workers have AC VOLTS ranges, 
but some do not provide for measuring 
AC AMPS. It is true that it is not 
often necessary to measure alternating 
current values, but when the need does 
arise it can be very frustrating if the 
means is not to hand. 

Fortunately it is a very simple matter 
to provide this additional facility and 
for a small outlay an accurate AC 
amps unit can be constructed. The 
unit described here is intended to work 
in conjunction with a multimeter set 
to the 1 mA DC range, or if preferred, 
a 0-1 mA meter can be incorporated 
so that the AC ammeter is a self-con¬ 
tained instrument. 

It may be thought that AC amps can 
be measured by providing a suitable 
low resistance shunt across the meter 
terminals and selecting the lowest AC 
voltage range. Unfortunately this 
method of shunting, although quite sat¬ 
isfactory for measuring DC amps., does 
not work at all well with AC because 
of the high and non-linear resistance 
characteristic of the rectifier diodes. It 
would, however, be possible to use the 
principle in conjunction with a sensitive 
valve millivoltmeter. 

The following table will give some in¬ 
dication of how the forward resistance 
of a typical diode varies with applied 
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220V 

o— 


> 220T MOV 

-O 
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CURRENT TRANSFORMER 


Fig. I 


Fig. 2 


Fig. 3 


Figures 7 and 2 
will assist feed¬ 
ers to under¬ 
stand the opera¬ 
tion of the cur¬ 
rent transformer, while figure 3 
is the circuit diagram of the 
practical instrument described in 
the text . It is suggested that four 
rectifiers in the bridge circuit might 
improve performance slightly . 

1 +*++ + *+s*+4s*+ -+ ++*++*^+*++**+**+**++'* 



voltage. 

Applied 

voltage 

Current 

Resistance 

0.2v 

0.25mA 

800 ohms. 

0.4v 

1.25mA 

320 ohms. 

0.6v 

3.0 mA 

200 ohms. 

0.8v 

5.2 mA 

150 ohms. 

l.Ov 

8.0 mA 

125 ohms. 


It is clear then that a method must 
be found that disregards the varying 
forward resistance of the diode and 
therefore conforms to the equally divi¬ 
ded scale of the meter. Luckily a 
CURRENT TRANSFORMER possesses 
the happy knack of ignoring load im¬ 
pedance (within limits) and so is the 
logical choice for this particular job. 

As current transformers are interesting 
things in their own right and are deem¬ 
ed to behave in a peculiar fashion by 
many members of the electrical fratern¬ 
ity, it might be interesting to digress 


for a moment and explain some of their 
properties. 

The first thing to realise is that a cur¬ 
rent transformer is not very different 
from an ordinary voltage transformer. 
However there is a big difference in the 
way in which it is used. Figure I shows 
a normal transformer designed for a 
220 volt supply and having a secondary 
voltage of 110 volts. As the primary 
winding has 440 turns, each turn will 
have half a volt across it or expressed 
in another way, two turns per volt. At 
this applied voltage the magnetic flux 
in the core will be well within the limit 
set by core saturation. 

However, should the transformer be 
connected to a 400 volt supply, the core 
will become saturated and excessive cur¬ 
rent will be drawn from the mains on 
no load. But provided that the primary 
is connected to the 220 volt source, 
the core flux will remain constant re¬ 
gardless of the current drawn from the 
secondary winding, because the primary 
is connected to a constant voltage source. 
This is, of course, neglecting the effects 
of leakage inductance and winding re¬ 
sistance. 

A current transformer, on the other 
hand, is connected in the circuit as 
shown in figure 2. It will be seen that 
the primary is NOT supplied with con¬ 
stant voltage—rather, the primary im¬ 
pedance is considered as being sufficient¬ 
ly small compared with the rest of the 
circuit so that CONSTANT CURRENT 
conditions apply. 

The impedance of the primary wind¬ 
ing, while small, will be dependent upon 
the impedance of the secondary 
load. As those familiar with audio out¬ 
put and matching transformers will be 
aware, the reflected primary impedance 
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will be the secondary load impedance 
multiplied by the square of the turns 
ratio. 

Because of this, the primary voltage 
drop will alter with the secondary load 
impedance, but the CURRENT RATIO 
between the primary and secondary 
windings will remain contant despite 
load impedance variations — again, 
neglecting losses and assuming that the 
core does not saturate. 

The transformer thus produces CON¬ 
STANT CURRENT conditions in the 
secondary circuit to match those of the 
primary circuit but at a lower level. 
Rectifier diode resistance variations thus 
cannot influence the meter readings. An 
example may help to illustrate this. 

Suppose the meter has an impedance 
of 2.5 ohms, then the impedance 
referred to the primary will be*. 

2.5 X —, 

I0‘ 

i.e., 0.1 ohm. Since the primaiy current 
is 10 amps., the voltage developed across 
the primary will be 10 x 0.1, which is 
1 volt. This will be 2 turns per volt and 
we will assume that the core is operating 
in the unsaturated condition. If the 
meter connected across the secondary is 
replaced by one having an impedance of 
5 ohms, then the voltage across the pri¬ 
mary will be doubled. This increased 
voltage may well drive the core into 
saturation which will cause severe dis¬ 
tortion of the secondary current wave¬ 
form and destroy the proper ratio be¬ 
tween primary aid secondary currents. 

But, provided the core does not sat¬ 
urate, an exact ratio exists between the 
primary and secondary currents for a 
wide range of secondary impedance. 

Figure 3 shows a practical circuit 
which the experimenter may build for 
himself at very little cost. Obtain a 
small output transformer having a power 
rating of 3 watts and intended for use 
with a single ended amplifier requiring 
a load of 10,000 ohms. This should 
have a centre limb measuring about 
9/16in x 9/16in. Remove the secondary 
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VeW VflREO-GRflM RANGE # 

LOW PRICED 





Designed to meet the demands of 
people who enjoy FINE SOUND RE - 
PRODUCTION, the 1964 range of 
Vareo-gram Stereophonic equipment 
is compact, pleasingly designed, and 
finished in a high gloss . 

The HI-FI DIAMOND COMPACT-GRAM is 
available with Twin-Two or as 
Twin-Four Mono/Stereo Amplifier, 
with a choice of 4 Turntables 
(Dual 200, Dual I007A, Labcraft 
573, or Labcraft 605)—all fitted 
with Diamond Stylus. Measuring 
only I7in x I5in x llin (with lid 
closed), it is available in beauti¬ 
fully hand-crafted timber cabinets 
of Maple or Walnut. Complete 
with twin-matched Thin Line 
Speaker Enclosures (MSP 50081, 

Bronze 8in Wharfedale or Wharfe- 
dale 8FS), it retails from as low 
as £ 128/2/8. 


Matching record cabinet to store 100 12” discs 


.£25/0/0 


Write for complete price list and literature. 


HI-FI EQUIPMENT 

Designed and Made by the Medding Group— 
Australia's leading manufacturers — and 
GUARANTEED Australia's best value. 



P57 TWIN-EIGHT 
STEREO AMPLIFIER 

in hand-crafted cabi¬ 
net, normally £68/5/0 
reduced to £38/10/0 
inch tax. 


HI-FI 5140 RADIO 
TUNER, with Vernier 
Drive, for attachment 
to Audio Equipment 
£ 20 / 10 / 0 . 


HI-FI 5174 RADIO 
TUNER with Power 
Supply. 5140 Radio 
Tuner plus built-in 
power supply using a 
IN 1763 Silicon Diode 
£23/13/6. 


HI-FI 5165 10-watts 
per channel STEREO 
AMPLIFIER, complete 
with a P80 Medding 
Stereo Pre-Amplifier. 
Unbeatable perform¬ 
ance and value—Cert¬ 
ified Performance Data 
Sheets supplied with 
each unit. Fully guar¬ 
anteed. £98/10/6. 




FREQUENCY RESPONSE: 20 c/s to 20 KC at plus or 
to 40 KC at minus 3db. 

DISTORTION: Total harmonic at 400 c/s and full output measures 0.9 
per cent. 

Total harmonic at 400 c/s at average level measures 0.6 
per cent. 

SENSITIVITY: 120 mv for full output. 

SPEAKER OR LOAD IMPEDANCE: 15 ohm standard (can be altered to 
3.5 ohm). 

CONTROLS: The TREBLE gives a variation of plus or minus 10 db varia¬ 
tion at 10 kc per second. The BASS control gives a vacation 


SCOOP! 

CLOSED CIRCUIT TV 

TRANSISTORISED 

TV CAMERA 

reduced to £225 

The super-sensitive Shibaden TV Camera, 
with completely automatic control, 
will efficiently monitor—unattended— 
any industrial, commercial or domestic 
function. 

Equipped with specially developed 
"Fujinon 25 mm 1.9" lens and Type 
7038 Vidicon tube, it is designed for 
connection to the antenna terminal of 
conventional TV receivers. 

This special offer, at half the 
price, presents an opportunity to 
institutions and businesses to equip 
with closed circuit TV for a very 
modest outlay. 


NEW NEW NEW NEW 


Australia’s Best 


Hi-Fi 5279 Twin-Four 


This high-fidelity stereo 
amplifier is designed to 
achieve maximum balance 
in the providing of Tine 
sound reproduction. Speci¬ 
fications include:— 


Consolidated (Electronics pty. ltd. 


I Please forward complete details of the follow¬ 

ing equipment: 

. .■■hi min min mu IIIMIIH Name . 

| 175 PHILLIP STREET, SYDNEY. UNITED RADIO DISTRIBUTORS PTY. LTD. 28-3718. Address ... 

I 

—. . ..... 


380 St. Kilda Road, Melbourne, S.C.2. 


Phone . 69 2.331 
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winding, which is conveniently wound 
on the outside of the bobbin, and wind 
on one turn of 14 SWG wire or 2 16 
SWG wires in parallel. Restack the 
core but this time interleave the lami¬ 
nations since an air gap would upset the 
operation of the instrument. 

Mount the transformer, diodes, resis¬ 
tors and terminals on a piece of insulat¬ 
ing material about inches square. 
Wire the 5,000 ohm potentiometer in 
temporarily, since this will be replaced 
by a fixed resistor after calibration. Al¬ 
ternatively the pot. may be left in per¬ 
manently and the spindle secured with 
a spot of nail varnish to prevent subse¬ 
quent movement. Figure 4 gives some 
idea of how the unit should look when 
finished. 

The single turn primary is intended 
to give an instrument range of 0-10 
amps. For other ranges use the fol¬ 
lowing table: 

Range Primary turns 


5 amps 
1 amp 
0.1 amp 


2 

10 

100 


The size of wire should, of course, 
be appropriate to the current it will be 
required to carry. You may wish to 
wind on many primaries, e.g., 0.1 amp, 
1 amp., and 10 amp. In this case make 
one end of the windings common and 
connect the remaining ends to terminals, 
sockets or contacts of a selector switch 
—whichever method of range selection 
you decide to adopt. 

As a matter of interest, should you 
require to measure up to 100 amps., 
this can be accomplished by making the 
primary a single turn of strip copper 
having maximum width and thickness 
with respect to the winding space avail¬ 
able. There is no need for this turn to 
be dressed neatly against the core for 
proper operation, a simple U shape will 
suffice. 

If this high current primary is used, 
the two resistors in the bridge should 
be reduced from 470 ohms to about 25 
ohms. 

The unit may be calibrated on any 
range which is convenient and the cali¬ 
bration will hold for other ranges within 
close limits. Use a controlled low volt- 
tage A.C. source and an A.C. ammeter 
of known accuracy. Adjust the primary 
current to a value corresponding to full- 
scale for the range in use and adjust the 
5k potentiometer so that the milliam- 
meter reads full scale. Carefully remove 
the potentiometer from the circuit, and 
match its resistance value with that of 
a fixed resistor. This fixed resistor 
should then be wired into the circuit. 

You will probably find that it is im¬ 
possible to find a resistor having exactly 
the right value. The following example 
will indicate how to overcome this prob¬ 
lem. 

Example: The ohmmeter shows that 
the potentiometer has been adjusted to 
have a resistance of 1820 ohms. The 
problem now is to calculate what order 
of resistance must be connected in paral¬ 
lel with a 2000 ohm resistor in order 
to produce a combined resistance of ap¬ 
proximately 1820 ohms, the final adjust¬ 
ment being made on the same ohmmeter 
used for the original measurement. 

Call the parallel resistance R, then 

JL _ 1 _ I 

R 1820 2000 

Working this out produces a value of 
20,222 ohms. A 20k resistor wired in 
parellel with a 2k resistor gives a com¬ 
bined resistance of 1818 ohms. This 


is sufficiently close to 1820 ohms for 
all practical purposes. 

This matching of resistance values is 
a little tedious and you may prefer to 
leave the potentiometer in the circuit 
permanently. 

Most electricians own an A.C. am¬ 
meter and would probably be prepared 
to assist with the initial calibration since 
once the gear is set up the job can be 
done in a few seconds. Failing this, 
your local electrical supply authority 
may be willing to do the job on the 
test bench. 

(Editorial note: Mr Williams men¬ 
tions in his accompanying notes that the 


core of a 3 watt output transformer is 
actually many times larger than is really 
necessary for this project. However, he 
selected this size because it would be 
easily available to most readers. The 
large factor of safety will also ensure 
that differences in the number of turns 
used by various output transformer 
manufacturers do not cause any trans¬ 
formers to saturate. However, the use 
of a four-diode rectifier bridge might 
be advisable to increase this factor of 
safety — particularly if a 100 amp 
range is needed. We would imagine that 
the calibrate control will take care of 
transformer winding differences.) 


A HIGH STABILITY VFO 

(Continued from page 39) 


In most cases, the reference standard 
will be WWV, either directly or in¬ 
directly via a crystal oscillator which 
has been checked against WWV. Inci¬ 
dentally, we used the RCA 100 Kc bar, 
which stabilises after about 90 minutes 
and stays within two or three cycles of 
WWV, at 10 Me. Provided the neces¬ 
sary stabilising precaution is taken, it is 
often more convenient to use the local 
crystal, as the VFO, or a harmonic of it 
may be tunable to WWV directly. Propa¬ 
gation conditions also make direct com¬ 
parison difficult at times. 

Whichever standard is used, the pro¬ 
cedure will be substantially the same. 
The receiver audio output (across the 
voice coil, for example) is fed into the 
vertical amplifier of the CRO. The 
audio oscillator output is then fed into 
the horizontal amplifier of the CRO. 
With this arrangement and with sine 
wave signals fed into both amplifiers, 
the well-known Lissajous figures are ob¬ 
tained whereby direct frequency com¬ 
parisons may be made. 

Provided one frequency is known, in 
this case the audio oscillator, then the 
other one may be found by establishing 
a stationary Lissajous figure. In the 
case of a ratio of 1 to 1, a circle or 
ellipse will be maintained on the CRO 
face. 

The receiver should be set to the 
reference standard on the test frequency, 
with the strength of the received signal 
adjusted to a suitable level, possibly by 
bringing the aerial lead to the appro¬ 
priate distance from the signal source. 
Similarly, the VFO for test should be 
adjusted approximately to the test fre¬ 
quency. The signal from the VFO 
should also be fed into the receiver at 
a suitable level, so that an audible beat 
can be heard from the speaker and 
register on the CRO as well. 

Having arranged the test setup, be¬ 
fore an actual run can be made, it will 
be necessary to stablise the reference 
crystal, if such is to be used. If WWV 
is to be used directly, then this period 
will not be necessary. The audio oscil¬ 
lator should also be left on for suffi¬ 
cient time to stabilise, but this should 
not take long. The VFO should be 
left off prior to each test run, to make 
sure that it is at ambient temperature. 

When all is ready to go, set the audio 
oscillator to some convenient frequency 
on the dial, say 150 cycles. Switch on 
the VFO and note the time, which 
should be recorded. Between the time 
when oscillation starts and the first min¬ 
ute, bring the VFO 150 cycles higher 
in frequency than the standard so that, 


at one minute after switching on the 
VFO, a circle or ellipse is established 
on the CRO screen. 

The amount of drift at any time there¬ 
after is the difference between the audio 
oscillator dial reading and the original 
150 cycles. 

From here on, a reading should be 
taken and recorded, every five minutes, 
for the period over which the run is to 
be made. At least one hour, and pre¬ 
ferably longer, is desirable to convey 
the proper picture. Each measurement is 
taken by readjusting the audio oscillator 
to obtain a circle or ellipse and the 
dial reading noted. The difference be¬ 
tween each reading and the original fre¬ 
quency is the VFO drift, which may be 
positive or negative, according to con¬ 
ditions. 

When temperature compensation is be¬ 
ing undertaken, several runs may be 
necessary, with adjustment of the Philips 
trimmer accordingly, before correct com¬ 
pensation is obtained. If the drift is 
higher in frequency, then there is too 
much compensation and the trimmer 
should be reduced in capacitance. 

In cases where WWV is being used 
as a direct reference, readings should 
only be taken during the two-minute 
period each five minutes, when there is 
no tone modulation. If this is not 
done, confusion may result, with conse¬ 
quent errors of measurement. 


There is no reason why this VFO 
should not be built up independently on 
a new chassis, rather than modifying a 
command transmitter, as circumstances 
or general ideas may dictate. So, here’s 
to more stable signals and for “nets” 
which only occupy one frequency! 


A.M.P.L. 


TRANSISTOR RADIO SERVICING 

We are now In a position to service not only 
SANYO but also SONY and other brands of 
Transistor Radios. Any brand of set may be 
brought or sent to us for repair at Customer s 
Risk, and if we can repair It, this will be done 
within 72 hours of receipt of the Radio. 
TRANSISTOR RADIO SPARES 
We have a large stock of Spare Parts for use 
in SANYO Transistor Radios. Whilst normally 
retaining these Spare parts for use in repairs 
carried out by our SANYO Service Department 
supplies of SANYO Spare Parts will be made 
available to Transistor Radio Service Organisations 
if they are required. Price Lists will be supplied 
on request. 

We have also a large stock of SONY Spare 
Parts again for use in our Service Department, 
but If we can supply your requirements, we will 
do so. Please, therefore, send us your inquiries 
for SANYO and SONY Spare Parts. Spare Parts 
suitable for use in other brands may be avail¬ 
able—send us the sample of the part you require 
and technical details, and we will advise you if 
we can supply. 

AGENTS & MERCHANTS PTY. LTD., 
9 QUEEN STREET, MELBOURNE, C.l, 
TEL: 61-2427. 


Radio, Television & Hobbies, November, 1963 


43 














DESIGN NOTES ON A TRANSISTORISED 

TV RECEIVER 


The following material is presented with the idea of giving readers an 
insight into the circuit techniques which are involved in all-transistor 
television receivers. The main body of the article is a precis of a paper 
published by the Milan (Italy) laboratories of the Societa Generate 
Semiconduttori. It describes a typical 19-inch 110-degree TV receiver, 
using 25 transistors and 18 diodes, and capable of operating from either 
the AC mains or a 12-volt battery supply. 

By P. Jllderisio erad R. Frcmceschi 


T HE block diagram of the receiver is 
shown in figure 1, while the com¬ 
plete circuit is illustrated in fig. 2. The 
various sections of the receiver will be 
described in turn, 

The R.F. stage of the tuner is a con¬ 
ventional single transistor, common 
emitter, amplifier with a double-tuned 
interstage transformer connecting to the 
mixer transistor. The input tuning is 
very broad in the highest gain condition 
(see fig. 3) but narrows to approximately 
6 Mc/s when maximum AGC is applied. 
This improves cross-modulation perform¬ 
ance to some extent under strong signal 
conditions. 

.The transistor requirements here fully 
tax the device capabilities. It is desir¬ 
able to have high gain, low noise figure, 
excellent AGC (gain reduction) proper¬ 
ties, and maintain these operationally 
while the set is subjected to extreme in¬ 
terfering signal and overload conditions. 
A transistor specifically designed for this 
application has been developed by the 
Research and Development Department 
of the Fairchild Semiconductor Co. 

In fig. 4 is a curve demonstrating the 
effect of increasing the collector cur¬ 
rent of this transistor while collector 
voltage is held constant. It is desir¬ 
able from noise considerations to pro¬ 
duce highest gain at low currents. Neu¬ 
tralised power gains of 19 dB to 22 and 
3.5 dB to 4.5 dB noise figures with 10 
volts for Vce were measured at 200 
Mc/s. 

As the collector current is increased 
to reduce gain, a normal deterioration 


j > # » » ow NOT A PROJECT*******! 

W HILE this article should pro¬ 
vide a lot of useful background 
information. It should NOT be re¬ 
garded, in any sense, as the basis 
for a constructional project The 
special transistors and other special¬ 
ised components required for this 
type of receiver are simply NOT 
AVAILABLE on the radio parts 
market 

At this stage, it is not posstole to 
predict when such parts will be¬ 
come available or whether home- 
built transistor TV sets will be 
economically attractive. 

We would also like to forestall 
possible queries by readers in search 
of further constructional or design 
information on these units by em¬ 
phasising that we cannot supply in¬ 
formation further to that published 
on these pages. Designers seeking 
information will find a list of refer¬ 
ences at the end of the article 
which we have made as compre¬ 
hensive and as up to date as our 
present information permits, but we 
regret that we can supply nothing 
beyond this—at least for the pre¬ 
sent. 


in noise figure is observed. This 
should not introduce a problem if R.F. 
stage AGC delay is used. Some delay 
may be automatically incorporated with 
forward AGC by biasing the transistor 


at a slightly lower current than the beta 
peak. 

The tuner gains and noise figures for 
the 12 channels are indicated in figure 
5. The bandpass characteristic of the 
R.F. stage is well maintained with 
AGC by the relatively constant Vcc 
condition and negligible change in tran¬ 
sistor output impedance loading of the 
collector tank circuit. 

The standing wave ratio for the higher 
channels can be improved by adding a 
small resistor in series with the antenna. 
This will reduce the effective series input 
resistance change with increasing AGC 
to approximately 3 to 1. In order to 
maintain this ratio at channels 2, 3, 
and 4, a 4.7 K resistor is placed in 
parallel with the input tuning coils to 
add approximately 40 ohms more to the 
series input resistance. This additional 
resistor adds some further improvement 
to the cross-modulation characteristic. 

The common emitter mixer stage has 
16 dB conversion gain. The collector 
tuning coil is tapped to 75 ohms for 
suitable IF input matching. The adja¬ 
cent channel traps are also introduced 
between the mixer and first IF to im¬ 
prove the selectivity and reduce the first 
IF amplifier overload and cross-modula¬ 
tion. 

LOCAL OSCILLATOR 

The local oscillator is a grounded base 
circuit tuned above the R.F. The mixer 
Q2 and local oscillator Q3 are of the 
same transistor type designed for linear 
amplifier operation and oscillator ef¬ 
ficiency with fmax well above 1.0 
K-Mc/s. 

Although tubes retain some advantage 
with regard to cross-modulation, except 
under hard AGO application, there are a 
number of transistor circuits that give 
comparable performance; (Ref. 1). 

The first and second stages of the 3- 
stage 80 dB IF amplifier use transistors 
designed expressly for forward AGC. 
The third stage uses a medium power 
UHF transistor capable of producing 3 



Figure 3, showing the tuner response when set for channel 
G (200.75—207,25 Mc/s). The markers are at 7 Mc/s 
intervals . 



Figure 4, showing the relationship between Hfe and 
collector current at 700 Mc/s tor the RF amplifier 
transistor . 
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volts of linear demodulated video across 
the load and 6 volts under conditions of 
impulsive overdrive. 

The AGC transistors exhibit a 
smoothly falling current gain with col¬ 
lector current increase, typically greater 
than 10:1 for a current change of 8mA, 
while still remaining well out of satur¬ 
ation. Furthermore, the driving point 
admittances of these transistors suffer a 
somewhat smaller change for a given 
gain reduction than those of normal 
transistors, easing the problem of band- 
shape retention. 

The first, second and third interstage 
transformers are single-tuned double¬ 
wound types. The output transformer 
is double-tuned, overcoupled. Fig. 6 
shows the IF response versus AGC while 
figure 7 shows the overall RF plus IF 
response. The third curve of figure 7, 
with 40 dB gain reduction, is at the 
point where RF stage AGC begins. 

The second detector is operated at a 
level of 2.5 volts peak video signal. 
Forward diode bias is provided to im¬ 
prove linearity at peak white. High level 
operation of the second detector offers 
the following advantages: 

(1) Less video amplification is neces¬ 
sary, thus easing bandpass compensation. 

(2) Nonlinearity at low level (peak 
white) is minimised. 


Figure 6, showing the effect of AGC 
upon the response curve of the video 
IF strip over a 60 dB range in gain . 

(3) The video signal for the sync sep¬ 
arator can be derived from the detector 
rather than the video output stage; so 
that the signal handling capability of the 
latter can be reduced by about 30 per 
cent. 

The disadvantage^ are: 

(1) Sufficient power with low distor¬ 
tion must be obtained from the last IF 
amplifier stage. 

(2) Harmonic generation at the second 
detector may produce instability on some 

hannels. 

The level of 2.5 volts at the detector 


The receiver pictured above has nothing to do with the 
on the left, apart from the fact that it, too, uses transistors. However, 
it should be of considerable interest to readers, as it was released 
quite recently on the Australian consumer market. Operating from 
either the AC mains or from 12 volt batteries, the six-inch "Sharp" 
Model TRP-601 receiver masures only 5in x 8^in x 7^in, and weighs 

only 9 Id. 


A/fANUFACTURED by Olims Con- 
1 A solidated Limited, of St. Peters, 
N.S.W., the TRP-601 employs 23 tran¬ 
sistors, 12 diodes and two high-voltage 
rectifier tubes in conjunction with a 
6in 90 degree metallised screen picture 
tube. It will receive all Australian 
VHF channels, and uses the standard 
intercarrier IF system. The picture IF 
is 26.75 Mc/s, while the sound IF is 
21.25 Mc/s. 

The set has an inbuilt, retractable 
whip aerial which may be rotated and 
tilted when extended. A socket at the 
rear of the receiver permits an external 
300 ohm aerial to be connected, the 
socket being arranged so that doing this 
disconnects the whip aerial. 

A battery pack fitted with two lead- 
acid accumulators may be used with the 
receiver for fully portable operation. 
The pack has a battery condition moni¬ 
toring meter, and is arranged so that 
the batteries may be either trickle- or 
last-charger by the receiver. 

To enable the receiver to be operated 
from car batteries, leads are available 
which have plugs fitting American-style 
dashboard cigarette lighters. Separate 
leads are available for positive-and 
negative-earth systems, although posi¬ 
tive-earth cars may require special pre¬ 
cautions, as the case of the receiver is 
internally connected to the negative 
supply. 

The receiver is highly efficient, draw¬ 
ing only 13 watts from a 12-volt bat¬ 
tery or 20 watts from the mains—in 
other words, only a little more than an 
incandescent pilot lamp. 

The RF sensitivity and signal-to-noise 
ratio of the receiver are equal to, if 
not hpftor thr>n majority nf irdvr 


designs. The bandwidth of the video 
IF between 6db points is 3.5 Mc/s. 

The tuner employs three transistors, 
all epitaxially-diffused mesa types. The 
RF stage uses a single transistor in a 
neutralised common-emitter circuit, with 
the remaining two transistors used as 
mixer and oscillator. 

Following the tuner is a four-stage 
video IF strip, and finally a two-stage 
video amplifier. The sound IF is taken 
off at the collector of the first video 
amplifier and fed to a two-stage ampli¬ 
fier-limiter before reaching the ratio 
detector. The output of the detector 
is fed to the three-stage audio amplifier 
having a class-B output stage which 
delivers 200 millwatts to the speaker 
—an adequate power for most applica¬ 
tions. 

Simple but amplified AGC is used, 
controlling the first two video IF 
stages. The synch separator employs 
two transistors, which feed locking 
puses to the vertical blocking oscillator 
and the horizontal phase discriminator. 
The latter controls the speed of the 
horizontal blocking oscillator by vary¬ 
ing the base bias. 

A flyback-type doubler EHT supply 
having two vacuum-tube rectifiers de¬ 
velops the cathode-ray tube accelerating 
voltage. 

The power supply of the receiver uses 
full wave silicon diodes. The power 
transformer is a rather novel unit of 
local design having balanced windings 
on the outer legs of the core in addi¬ 
tion to the normal AC windings on the 
centre leg. The outer windings are 
used both as the filter inductor of the 
power supply, and also as self-regulating 
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GAIN 
55.5 dB 


GAIN 
25.5 dB 


NOTE: VERTICAL 0.5 V/cm. 

HORIZONTAL I Mc/cm. 


RECENTLY RELEASED 
ON LOCAL MARKET 


SAIN 
85.5 HB 
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at all leading electrical 


All transistor. 

Completely portable. 

Operates from 240V. 
power point, or from car 
battery (12 volt). 

Or from rechargeable 
battery (optional extra). 


retailers throughout Australia 


129 gns. (Battery extra) 



STOP PRESS! 


To be released soon! 



8" MICRO TV SET! 

WATCH FOR ANNOUNCEMENT DATE. 
FULL DETAILS FROM OLIMS-HAYAKAWA 
ELECTRONICS PTY. LTD. 


in Australia by OUMS - HAYAKAWA ELECTRONICS PTY. LTD. 

61 Princes Highway, St. Peters, N.S.W. Tel.: 51-6061 


An Associate of 
Olimg Consoli¬ 
dated Ltd. 
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Fig. 1 - TV SET BLOCK DIAGRAM 


Figure 1: The block diagram of the receiver, showing the signal paths and the deployment of the transistors and 
diodes. This receiver differs from the one pictured in having keyed AGC, one watt of audio output, a regulated AC 

supply and a 79 inch tube . 


is a good compromise between the oppos¬ 
ing requirements. The last IF stage is 
capable of delivering up to 4 volts of 
video on the detector load before appre¬ 
ciable distortion occurs, and the second 
detector level is not sufficiently high to 
cause appreciable harmonic generation. 
A video gain of about 40 times can be 
easily accomplished in order to drive 
the picture tube. Furthermore, transistor 
sync separators work well with signals 
above 2 volts. 

The second detector is d.c. coupled to 
the emitter follower stage Q7. Bias for 
the stage is such that the video signal 
appearing at the emitter goes from 2 
volts up to 4.5 volts. The lower limit 
is cont oiled by the bias network when 
the IF signal level goes to zero and 
the upper limit is controlled by AGC 
action. The low impedance video source 
at the emitter of Q7 is suitable to drive 
the video output stage, the sync separa¬ 
tor Q15 and the AGC keyer stage Q13. 

A low impedance source is required 
to prevent bandwidth limiting at the in¬ 
put to the video amplifier, due to the 
high Miller capacitance experienced with 
the presently available t.ansistors. A 
low impedance drive is also required for 
efficient operation of the sync separator, 
otherwise sync tip clipping would occur, 
due to the high value of current drawn 
from the source on sync tips. The nega¬ 
tive going video signal at the emitter 
is compatible with a sync separator using 
an NPN transistor. 

Using a common takeoff for both sync 
separator and the AGC keyer offers the 
advantage that the AGC keyer acts like 
a shunt noise suppressor in the absence 
of its keying pulse. Thus the sync separ- 
alor is not blocked by large noise pulses 
which otherwise would impair synchron¬ 
isation of the sweep oscillators. The 
series resonant 5.5 Mc/s trap at the 


emitter of Q7 provides a suitable point 
for sound takeoff. 

Since the sync, sound, and AGC take¬ 
off points are ahead of the high level 
video amplifier stage, their performance 
is independent of the contrast control set¬ 
ting. This results in a picture having 
a wide range of contrast control while 
remaining synchronised, and the accom¬ 
panying sound remains free from sync 
buzz. The sync portion of the video 
signal occupies a very linear portion of 
the transfer characteristic of the first 
video amplifier, thereby preventing sync 
modulation of the intercarrier signal and 
therefore sync buzz. 

The second video amplifier is a com¬ 
mon emitter stage having a voltage gain 
which is controllable from 10 to 40, 
approximately, by a degenerative feed¬ 
back contrast control in its emitter cir¬ 
cuit. Its biasing arrangement is such 
that the collector current does not 
change considerably throughout the con¬ 
trast control range. 

The bandwidth of the output video 
amplifier is 4.5 Mc/s, which is aided by 
a shunt peaking coil designed for a band¬ 
width improvement of approximately 2:1. 


Vertical retrace blanking is introduced 
into the emitter of Q8 by coupling to the 
collector of the vertical blocking oscilla¬ 
tor through a diode and resistor network. 
At the retrace interval this collector goes 
to its saturation potential, thus forward 
biasing the diode and shunting the emit¬ 
ter to ground. This raises the gain of 
Q8 sharply so that the vertical blanking 
pulse is accentuated at the CRT grid. 

The AGC circuit consists of a gated 
amplifier Q13 and a phase inverter stage 
Q14. The gated amplifier is turned on 
in synchronism with the horizontal sync 
pulses by positive pulses to the collector 
derived from a winding on the horizon¬ 
tal output transformer. The varying level 
of sync pulses with signal sets the bias 
for the following AGC amolifier-inverter 
Q14. 

The AGC voltage for the tuner re¬ 
quires a 40 dB relay which is provided 
by a diode and bias network. 

The sound IF amplifier uses a single 
high-frequency, general purpose transis¬ 
tor. The input circuit consists of a series 
tuned circuit that also serves as the 5.5 
Mc/s t ap for the video output stage. 
Minimum input voltage required for full 


CHANNEL 

VISION 

SOUND 

GAIN 

NOISE FIGURE 

A 

53.75 

59.25 

37 

7 

B 

62.25 

67.75 

38 

6 

C 

82.25 

87.75 

39 

6 

D 

175.25 

180.75 

36 

5.2 

E 

183.75 

189-25 

35.5 

5.2 

F 

192.25 

197.75 

35 

5.3 

G 

201.25 

206.75 

34.5 

5.5 

H 

210.25 

215.75 

33.5 

5.6 


Figure 5, a gain-noise figure chart for the transistor tuner. The channels 
are those used in Italy , but the figures give a good idea of the performance 
which could be expected from a tuner designed for Australian channels . 
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Type HD1 Miniature Aluminium 
Electrolytic Capacitors 


Full range available to 1000 microfarad 
and 150 volt working. Operating tempera¬ 
ture range from — 20° C to + 70° C. 
Standard tolerance — 10% to + 100% 
of rated capacitance. Full technical details 
on application. 

Type HD2 Tubular Electrolytic 
Capacitors 

Pigtail-type standard electrolytic capacitors. 
For general application in the temperature 
range — 20° C to + 65° C. Standard 
tolerance — 10% to + 100% of the 
rated capacitance. Available to 7500 micro¬ 
farad and 500 volt working. Full technical 
details on application. 


Type HP3 Polystyrene 
Film Capacitors 

For general application and replacement of 
mica capacitors in the temperature range 
0° C to +70° C. Normal tolerance 
± 10%. Available tolerances to ±0.5%. 
Voltage ranges available 50 volt to 2000 
volt. Full specifications on application. 

Type 150D Solid-Electrolyte 
Tantalum Capacitors 

These capacitors are designed for the re¬ 
placement of aluminium electrolytics where 
high reliability is desired over the tempera¬ 
ture range — 80° C to + 85 s C with 
derated operation to -j- 125° C. Capacity 
to 330 microfarad and 75 volt working. 
Normal tolerances ±20% and ± 10%. 
Full technical details on application. 



Sole Australian Representatives: 

ASC0Y (Division of Overseas Corporation (Australia) Limited) 

588 Little Collins Street, Melbourne. Telephone: 62-3191 

Branches: Sydney, Adelaide 



































































COMPLETE CIRCUIT FOR THE TRANSISTOR 
RECEIVER DISCUSSED IN THIS ARTICLE 

































































































































































































































The AKG D12 direc¬ 
tional dynamic mi¬ 
crophone is used in 
broadcasting and 
television studios 
all over the world, 
yet the price is 
right for the re¬ 
cording enthusiast. 
Only AKG massive 
production makes 
this possible. Price 
is £30/10/- plus 
S/Tax. 



The AKG D11/N 
directional dynamic 
microphone with 
cardiod characteris¬ 
tic for natural and 
echo-free tape 
recording, even in 
acoustically unsuit¬ 
able locations, is 
the ideal micro- 
for use in 
conjunction with 
tape recorders. 
Price £8/10/- plus 
S/Tax. 


WORLD FAMOUS 

HI-FIDELITY 

EQUIPMENTS 

for the 

recording enthusiast 



The AKG D19 is the 
ideal microphone 
for the recording 
enthusiast. Has 
cardiod characteris¬ 
tics and bass 
attenuation switch. 
Price £16/8/- plus 
S/Tax. 



LOUDSPEAKER ENCLOSURE - A high- 
fidelity unit for use with tape recording 
and record playing equipment of good 
quality. Features wide frequency res¬ 
ponse with 10 watts of power handling 
capability. Price £40 plus S/Tax. 



REVOX TAPE RECORDER - A professional 
quality machine priced for the hi-fi enthusiast. 
Features stereophonic reproduction, with 
built-in high-fidelity monitor amplifier. 

Price £180 plus S/Tax. 



For further information about AKG Microphones, Headphones, Headsets, Stands, Accessories, write, 

phone or calf :— AUDIO CENTRE 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

72 CLARENCE STREET, SYDNEY. 2 0233, ext. 360 


EP35-63 
































\p; 


limiting is less than 25mV. The IF 
stage is followed by a silicon diode ratio 
detector having the peaks of the S curve 
spaced by 200 Kc/s. 

The class B audio output stage is cap¬ 
able of delivering 1.3 W peak power to 
the 4 ohm speaker. Distortion is 5 per 
cent at the 0.8 W level. 

A single common emitter sync 
separator stage, Q15, provides the proper 
amplitude and polarity of sync signals. 
A small coupling inductor feeding the 
sync separator input attenuates 5.5 Mc/s 
sound so that the sound does not in¬ 
terfere with separator action. Ariy re¬ 
maining video at the collector of Q15 
due to internal capacitance Ccb is shunt¬ 
ed to ground by a .002 uF capacitor. The 
composite sync pulise output of Q15 
is fed to the Sync Phase Splitter Q16. 
An integrating network provides trigger 
pulses for the vertical blocking oscillator. 

The vertical sweep circuit demonstrates 
the ease with which transistors can be 
adapted to the vertical section with re¬ 
duced dissipation and improved linearity. 

The blocking oscillator, Q21, is free- 
running with an off duration longer than 
the required sweep period and is trig¬ 
gered on by the integrated vertical sync. 
When triggered, the collector saturates, 
discharging the 300 uF sweep capacitors 
via a diode. The sync separator circuit 
is isolated from the blocking oscillator 
when in saturation by a second diode. 
The collector is also prevented from 
swinging appreciably beyond the 12 volt 
positive level by a third diode. Q21 is 
an epitaxial transistor. A heat sink is 
not necessary as the average power is 
negligible. 

DC RESTORED 

The output sweep is essentially DC 
restored to the b’ocking oscillator’s 
saturation voltage. The discharge time 
required to reduce the charge stored on 
the sweep capacitor to the minimum 
starting voltage from the maximum 
sweep current is approximately 100 
uSec. However, as the discharging cur¬ 
rent may be initially higher than an am¬ 
pere, it would be good practice to de¬ 
sign the blocking oscillator circuit to 
hold on for several times this period to 
be assured of the lowest saturation vol¬ 
tage obtainab’e. A typical saturation 
voltage that the device will exhibit in 
this circuit is 0.2 volts. 

The output transistor Q22 is relatively 
temperature insensitive and can operate 
in ambients of 100 degrees C if necessary 
due to the emitter resistor. 

A parabolic waveform correction is 
also derived from the output stage 
emitter. Additional linearity correction 
is obtained from the voltage feedback 
arrangement of the output transformer. 

The increasing voltage supplied to thibv 
sweep tipne constant resistors is such as 
to maintain practicably constant current 
charging, with increasing base current 
especially near the end of the trace. 
Once the linearity is adjusted, the height 
control will operate without any inter¬ 
action. 

The output transistor dissipation is 
approximately 4.8 watts and provides 
just over 1.0 ampere peak of vertical 
sweep. The yoke is of toroidal tvpe, 
having 10 mH industance and 9 ohms 
resistance. Q22 is a power transistor 
capable of 100 watts with infinite heat 
sink. The breakdown voltage required 
for this circuit is 30 volts. The beta 
peaks at approximately one ampere and 
should have a minimum of 50. 

The horizontal deflection circuit and 


TRANSISTOR TV RECEIVER DESIGN 


TRANSISTOR TELEVISION 



TRANSISTOR 

TELEVISION 

RECEIVERS 


By T. D. Towers, M.B.E., M.A. 

B.Sc., Grad. Brit. I.R.E. Pub¬ 
lished 11th July, 1963, by lliffe 
Books Limited, London. Cloth 
bound, lOin x 7£in, 194 pages. 

With 188 diagrams and circuits 
Price in Great Britain 55s net. 

With transistorised television re¬ 
ceivers just starting to reach the 
Australian domestic market in ap¬ 
preciable quantities, many circuit de¬ 
signers and service personnel will no 
doubt be interested in learning cur¬ 
rent trends and design practices in 
the equipment of this type being 
developed and used overseas. There 
should thus be a considerable body 
of people who will be interested in 
this book, which is written by the 
Chief Applications Engineer of New- cusses the current design and econo¬ 



market Transistors Ltd. 


mic situation regarding the transis- 


Although it is basically a survey orised TV receiver, while yet another 
of world design practice regarding chapter discusses the types of tran- 
transistorised television receivers, suf- sistor used in this equipment, and 
ficient general circuit operation methods of testing them, 
theory is given to make the book of In short, then, a worthwhile ad- 
interest to servicemen and interested dition to the library of all technical 
amateurs, as well as to designers, folk wishing to keep up-to-date with 
There is, in fact, a complete chapter technical developments, and of par- 
devoted to measuring and service ticular interest to those circuit de¬ 
techniques in this type of equipment, signers who may have to start serious 
A tremendous amount of informa- thinking along these lines in the near 
tion is given, on all parts of the future. 

receiver. Separate chapters are given The review copy came direct from 
to discussion of the tuner, the video the publisher, whose address is Dor- 
IF, the video amplifier, the sound set House, Stamford Street, London 
section, the synch, separator, the field S.E.l. No Australian price or avail- 
sweep circuit, the line sweep circuit, ability information was supplied, but 
the picture-tube circuit and the power local book suppliers will no doubt 
supply. An introductory chapter dis- have copies in the nea r future. (J.R.) 
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associated high voltage power supply 
utilises three silicon transistors, in a con¬ 
ventional configuration. These devices 
perform the functions of horizontal oscil¬ 
lator Q18, horizontal driver Q19, and 
horizontal output Q20. 

The horizontal oscillator frequency is 
controlled by the horizontal AFC cir¬ 
cuit which utilises two silicon diodes 
D12, D13 in a balanced phase-detector, 
and an amplifier Q17. The inputs to the 
phase detector are opposite polarity 
sync pulses from the phase splitter Q18 
and a sawtooth waveform derived from 
the integrated horizontal flyback pulse. 

PHASE 

The average charge supplied to the 
sync pulse coupling capacitors is deter¬ 
mined by the phase relationship be¬ 
tween the incoming sync pu ses and the 
internally shaped sawtooth voltage. The 
differential voltage appearing across the 
sync coupling capacitors represents the 
phase error between the incoming sync 
pulse and the locally generated sweep 
currents and is thus used to control the 
frequency of the horizontal oscillator. 
Since current is required to control the 
frequency of the horizontal oscollator, 
a high input impedance stage Q17 is 
used as a buffer. 

The sensitivity of the phase detector is 
3 volts/rad., approximately. 

A horizontal oscillator having inherent 
frequency stability is required in order 
to prevent failure of the horizontal out¬ 


put switching transistor. Frequency stab¬ 
ility is maintained by the use of an 
oscillator utilising an LC circuit for the 
frequency determining elements. The 
frequency of oscillation is varied by 
changing the value of the inductance of 
the parallel resonant LC circuit. 

The inductor is wound on the two 
outer legs of a pair of ferrite “E” shaped 
cores. The coils of the inductor are so 
phased that the flux path is through all 
sections except the centre leg of the core. 
A control winding placed on the centre 
leg of the core provides a component 
of flux to other portions of the core and 
thus controls the degree of saturation 
and permeability of the core material. 

Therefore, changes in control coil 
current result in changes in value of 
the inductance. When the variable in¬ 
ductance is operating in the circuit, no 
oscillation voltage is induced in the con¬ 
trol winding because the corresponding 
flux bypasses the control leg of the core. 

SENSITIVITY 

The oscillator sensitivity to control 
voltage change at the base of Q14 is 1 
Kc/volt approximately. The pull-in 
range of the AFC system is over plus 
and minus 250 c/s. 

This method of frequency control de¬ 
pends on inductive coupling rather than 
conductive coupling between the AFC 
and the horizontal oscillator, and thus 
allows an oscillator design having good 
DC circuit stability independent of 
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PRESENTING ANOTHER 

RADIO SERVICE 
HANDROOK 



Price 


PLUS 


RELEASE . . . 

VR. SERIES 

O Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

• Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

• Manufacturers included: Astor, A.W.A., Healing, 
H.M.V., Kriesler, Philips, Precedent, Pye, S.T.C., 
Stromberg-Carlson, Electrosound, General Electric, 
Titan. 

9 Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 81 
inches. 

o Hard-backed Plastic mound cover with loose leaf 
system. 


£ 15 / 15 /- 

POSTAGE 



“PIPGRAS” HOLE PUNCHES 

'‘PIPGRAS -- Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They moke a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO - High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 

TYPE NOMINAL ACTUAL WATER PIPE PILOT PRICE 


NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

l^in 

0.507in 

- 

Vim 

21/8 

40.S 

Hin 

0.618in 

Viin 

5/16in 

21/8 

48.S 

■Viin 

0.742in 

%in 

5/16»n 

28 /- 

56. S 

/sin 

0.884in 

'/jin 

%in 

38 /- 

64.S 

1 in 

1,008m 

— 

%in 

41 /- 

72.S 

1 '/sin 

1.133in 

3 /iin 

%in 

45/4 

76.S 

1 3/16in 

1 172in 

— 

%in 

45/4 

80.S 

1 'Ain 

1.258m 

— 

%in 

49/8 

88.S 

1 %in 

1.382in 

1 in 

7/16in 

59/8 

With Heat Treated, High Tensile Steel Hex. 

Cut holes in sheet metal up to 16 

Head Bolt and Nut. 
gauge. 

96.S 

min 

1.512in 

_ 

9/16in 

66/8 

112.S 

l 3 /iin 

1.762in 

min 

9/16in 

76 /- 

128.S 

2in 

2.014in 

1 '/(in 

9/16in 

83/4 


CHESTS OF DRAWERS 



Three t>pes of Galvanised Chests measurine 17*fcin x 6T4in x 
11 7 Ain. containing 16 drawers, each measuring 6-%in x 
.T-V-iin x 2'/*in. 

• TYPE C.D.l. With 16 undivided drawers. £3/5/. 

• TYPE CM).2. With 16 triple compartment drawers. 
£3/14/. 

• TYPE C.D.T. With 8 triple compartment drawers, and 
8 undivided drawers. £3 10/. 

The Chests are finished in blue hammertone stoving enamel, 
are complete with identification cards and packed in strong 
corrugated cartons. 

Provision is made for all units to be bolted together in tiers. 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17'/*in x 6%in x ll 7 /«in Galvanised Chest containing 4 
full-length drawers each measuring 15-'4in x 6-Vnin x 2'sin. 
Finished in blue hammertone stoving enamel. £3 5 . 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St.,Sydney. Phone: BX 445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

YIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Echlin St., Tow sville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 
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component values in the AFC circuit. 
The horizontal oscillator is biased for 
Class A operation. 

The effect of the base biasing net¬ 
work on the input impedance to the 
transistor is minimised by bootstrapping 
the emitter of Q18 into the bias net¬ 
work. Feedback volt-age for the oscil¬ 
lator is obtained from a capacitive vol¬ 
tage divider which «also supplies the 
capacity in the LC tuned circuit. 

The output from the collector of Q18 
is coupled into the base of the horizon¬ 
tal driver transistor Q18 by a trans¬ 
former. The transistor used as the hori¬ 
zontal oscillator is a general purpose 
type having medium beta and medium 
values of break-down voltages. The hori¬ 
zontal driver transistor is an epitaxial 
device, being driven into the Class B 
mode by the input sinewave which main¬ 
tains the transistor alternately in cut-off 
and saturation. 

LOW DISSIPATION 

This mode of operation results in low 
dissipation of the driver transistor. The 
low dissipation is further enhanced by 
the small duty cycle of conduction, which 
is approximately 50 per cent, as required 
by the output stage. 

The driver transformer is connected in 
such a way that the output transistor 
conducts when the driver is non con¬ 
ducting. The energy stored into the 
transformer during the conduction 
period of the driver is recovered during 
the conduction period of the output 
transistor, resulting in high efficiency. 
The damping network on the collector 
reduces voltage transients in the driver 
transformer. 

Normal operation of the horizontal 
output stage necessitates that the output 
transistor maintains a conduction time 
somewhat greater than one half of the 
sweep period (including retrace). 

This allows current to flow through 
the yoke in one directon for the last 
60 per cent of trace time. At the end 
of the trace period, the horizontal output 
transistor is rapidly turned off, thereby 
allowing the current in the deflection 
coil to decrease and eventually reverse 
in direction. 

The current decay follows a cosinu¬ 
soidal waveshape as determined by the 
yoke inductance (shunted by the hori¬ 
zontal output transformer primary mag¬ 
netising inductance) and the total capa¬ 
city reflected by the 0.22 uF and 0.1 uF 
capacitors shunted across the horizontal 
yoke winding inductance. As soon as 
the current in the yoke has reached a 
maximum value in the reverse direction, 
the voltage across the yoke and the 
horizontal output transformer is such 
that yoke current begins to flow through 
the shunt damper diode. 

COMPLETES CYCLE 

Slightly before the diode current goes 
to zero, the horizontal output transistor 
is driven in conduction, thereby com¬ 
pleting one cycle of operation. The yoke 
current is modified to provide linearity 
compensation on the 110-degree picture 
tube. The linearity correction of the 
sweep current sawtooth is obtained by 
use of 15 uF capacitor in series with 
the yoke. 

The total dissipation of the horizontal 
output transistor, consisting of the base 
drive dissipation, sweep-time saturation 
dissipation and retrace time dissipation 
is approximately 3 watts. The total drain 
of the horizontal sweep section, including 
driver, is 2.3 amps. 
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OVERALL 
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TUNER 

GAIN 

RESPON5E 

2.5 uV 

120 dB 

34.5 dB 

BRBj 

25uV 

100 dB 

34.5 dB 

<sv-> an , ’ 

250 uV 

80 d? 

29.5 dB 

Jin 

2.5 mV 

60 dB 

19-5 dB 

- Hi 

25 mV 

40 dB 

9.5 dB 

SSI 

250 mV 

20 dB 

- 5.5 dB 
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Figure 7: The overall response of the tuner and video IF strip for various 
input signal amplitudes, taken with the tuner set to the Italian channel G 
(video 201.25 Mc/s, sound 206.75 Mc/fL RF stage AGC does not operate 
for signals lower than about 200 microvolts. 


The yoke current has a peak-to-peak 
value of 20 amperes. Adequate hori¬ 
zontal deflection is produced for the 110 
degree picture tube operating at 16KV. 
This high voltage for the picture tube 
is obtained in a conventional manner 
by rectification of the stepped up flyback 
pulse. For reasons of economy, a vacuum 
tube is used for the high voltage recti¬ 
fier. 

The power supply consists of a con¬ 
ventional transformer-rectifier with a 
capacitor input filter and a series voltage 
regulator. The use of a regulator in 
home entertainment type equipment may 
appear at first glance to represent a 
feature that is not economically feasible 
or altogether desirable. However, the 
resulting increase in safety margin for 
the horizontal output transistor justifies 
the supply regulator. 

In addition, ripple suppression is 
obtained without the use of additional 
components, thereby partially offsetting 
the cost of the regulator. More important 
to the televiewer is the fact that width, 
height, sync, and other operational fea¬ 
tures remain constant, independent of 
power line variations. 

The supply furnishes 12 volt DC to 
the television receiver circuitry at a load 
current of 3 amperes. Over plus and 
minus 10 per cent line voltage variation, 
the regulation is better than plus and 
1 963 


minus 1 per cent. A switch can easily 
be incorporated to permit an external 
12 volt supply to be used. 
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MASTER ELECTRICS pty. lid. 


A WHOLLY OWNED 
SUBSIDIARY OP 
MOTOR SPARES 
LTD. 


SPECIAL AFTER STOCKTAKING CLEARANCE 


1. Vicwflcx TV Antenna. Su table for in¬ 
door in ccling or under cave mounting. 
Easily installed. Designed for reception of 
Channels 2. 7 and 9. Price 18/6. 

2. Loop Aerials, low loss type fur battery 
electric portables, mantel sets, etc. Price 

2/ each. 

.A. Large Range of TV aerials, all types, 
including Yagis, Phased Arrays. Co-linears. 
etc. Prices from .£2 to £5 each. Let 
us know your requirements and we will 
quote price. 

4. Channel Resistance. Capacity Bridge — bat¬ 
tery operated. Size only 4 Vi x 3 Vi x IVi 

inches. Ranges: -1 Capacitance 500 mmfd. 
20 mfd. 

2. Capacitance 5 mmfd to ,2mfd. 

A. Resistance 50 ohms to 200.000 ohms. 

4. Resistance 500 ohms to 20 megohms. 
Weight 12-Vioz. Price £17 reduced to 
£8/15/. 

5. Dual Wave Kits with R.F. Stage. These 
are ideal for constructing high gain radio 
receivers. Frequencies covered are the 
broadcast band and the 16 to 50 meter 
short wave band. Each stage is efficiently 
shielded. Valves suitable for use with this 

Kit are 6BA6 RF and 6AN7 mixer or 
similar types. Normal Price £7/10/, re¬ 
duced to £3/10/. 

6. Condenser Bargain. Ail Brand new and 
guaranteed O.K. 

.00017 mfd 4000 Volt Mica Block .. 3/ 

.001 mfd 5000 Volt Mica Block .. 3/9 ea. 

.001 mfd Mica.1/ 

.0025 mfd Mica .1/3 

.01 4 .005 + .001 mfd 600 Volt Block 2/ 

.01 mfd Mica.2/ 

.01 mfd 2000 Volt Block Mica .. ..3/ 

2 x .01 mfd Paper . . .1/ 

.015 mfd 2000 Volt Block.2/3 

.02 mfd Mica Simplex .. .... 2'9 

0.2 mfd 1000 Volt Mica Block .. .. 3/ 

.1 mfd 1500 Volt Block.2/ 

.25 mfd 400 Volt Paper Tubular . . 9d 

.25 mfd 600 Volt Paper Tubular 1/ 

.5 mfd 600 Volt Metal Clad Tubular . . 1/ 

1 mfd 500 Volt Block.1/9 

3 mfd 5 mfd 110 Volt AC Block (400V 

IK).3/ 

10 mfd 40 PV Electrolytic Condenser 6d 
24 mfd 150PV Elcctrlyytic Condenser 1/ 

24 mfd 350 PV Electrolytic Condenser 2/6 

25 mfd 40 PV Electrolytic Condenser 1/ 

2 mfd 400 Volt Block Condenser 2/3 ea. 

4 mfd 350 PV Elec Cond.9d 

4 mfd 600 Volt Block Cond .4/6 

16mfd 400 Volt Block Cond.10/ 

7. 2 Gang A.W.A. Condensers used but in 
good condition. Standard size 7/6 each. 

8. 2 Gang A.W.A. Condensers used but in 
good condition. Small size 10/ ea. 

9. Record Player cases, attractive colours— 
Ideal for building up record players with 
amplifiers etc. Worth £5. Our price £3. 

10. Plastic Clo'h. Gold finish with diamond 
pattern, very attractive, ideal for covering 
and decorating cabinets, dials, etc. 5/ per 
sq. ft. 

11. Multi Electrolytic Condensers. 50 mfd 
200 PV plus 30 mfd 200 PV Plus 100 
mfd PV. Price only 2/6. 

12. Picture Tube Connectors—clip and rubber 
cover for anode of picture tube. Price 
2/ ea. 

13. Adjustable Padder Condensers capacity 
approximately 450 P.F. Max. suitable for 
455 KC Oscillator circuits 1/ ea. 

14. Peaking Coils for TV Video circuits, 
large variety of inductances available. 
Price 1/ ea. 

15. Unshielded aerial coils with adjustable 
iron core 3/6 each. 

16. Shielded Aerial coils with adjustable iron 
core 3/9 each. 


ASK FOR YOUR FREE 
TEST EQUIPMENT AND 
METER CATALOGUE. 


17. Unshielded Oscillator Coils 455KC for 
6BE6 Valve with adjustable iron core 3/ 
each. 

18. Shielded Oscillator Coils 455KC for 6A8G, 
6AN7, 6J8G etc. with adjustable iron 
core, 3/9 each. 

19. 460 PF Simplex Mica Condensers 1/3 
each. 

20. 170 PF‘ Simplex Mica Condensers 1/ ea. 

21. 10 Yard Rolls dial cord, cotton waxed 
type 2/ ea. 

22. Double Fuse Blocks will hold 2 3AG 

type Car or TV fuses and also provision 
for 1 spare fuse. 4/9 ea. 

23. 2.5 Volt Dial Globes 4/6 doz. 

24. 6.2 Volt Dial Globes 6/ doz. 

25. Stereophonic Flcadphoncs complete with 
cord and plug 15/ pair. 

26. Bakclitc Handles suitable for record play¬ 

ers, suitcases, tape recorders, etc. Cream 
or Brown 2/6 ea. 

27* Hinges for Rocord Players. N.P. de¬ 
tachable type 1/6 pr. 

28. Suitcase catches ideal for portable gramo- 

cases etc. 1/ ea. 

29. Chief tan 6 Volt DC to 240 Volt AC In¬ 
verters will operate a radio set. electric 

shavers etc. from 6 volt Battery. Price 

£5 each. 

30. Val Radio Inverters 32 Volt IK' to 240 

AC at 100 Watts. Price £7/10/ ea. 

31. Brown radio knobs with 14in .shaft and 
grub screw. 7/6 doz. 

32. Loud Hailcrs ER 301 with efficient tran¬ 
sistor tmplificr. Range of at least 1,000 
yards. Normal price £35, reduced to 
£24. 

33. HV 20 High Voltage probe suit vacuum 
tube volt meter 35/6 each. 

34. RF12 RF Probe suit vacuum tube volt 
meter 26/ each. 

35. Low Impedance Philips Ribbon Micro¬ 
phones worth £8/10/, reduced to £4/15/ 

36. RF Ammeters 2in scale Ex D.D. — 2 Vi 
amp and 3 amp Thermo couple type 7 6 
each. 

37. Dial Glasses and Scales. A large variety 
available all sizes, send your sample and 
we will supply a suitable substitute. Prices 
from 1/ each. 


38. Job Potentiometers. 

all brandnew 

and 

guaranteed. 

1 meg carbon .. 

1/6 

20.000 ohm 


1 Meg carbon 


carbon .. 

1/6 

with switch .. 

5/9 

5000 ohm carbon 

1/6 

50.000 ohm 


Vi Meg carbon 


carbon . . 

1/6 

with switch . . 

5/9 

250,000 ohm 


100 ohm Wire 


carbon . . . . 

1/6 

wound 

3/3 

Vi meg carbon 
25.000 ohm 
carbon . 

1/6 

1/6 

500 ohm Wire 
wound 

1500 ohm Wire 
wound 

3/3 

3/3 

10,000 ohm 


3000 ohm Wire 


carbon .. .. 

1/6 

wound 

3/3 


39. 5 Pin plug UY type (Std. size valvctypc 
1/ each. 

40. 5 Pin Wafer Socket to suit above 1/ ea. 

41. Octal Wafer Socket 1/ ea. 

42. 6 Valve Dual wave Radiogram chassis 
A good long range chassis with tuned 
RF stage and approximately 4 Watts 
output. 12 inch speaker supplied, also 
large perspex dial and cream knobs. Price 
only £17/10/. 

43. 5 Valve Stereo chassis with 2-6BM8 
valves in output with large perspex dial, 
cream knobs and 2-8 inch speakers. Price 
only £17/10/. 

44. Bargains in Wire Wound Resistors. 

6750 ohms 10 Watt. 1/ 

36 ohms 100 Watt.4/ 

45 ohms 100 Watt. 4/ 

50 ohms 20 Watt.2/ 


100 ohms 40 Watt.3/ 

120 ohms 80 Watt .4/ 

174 ohms 85 Watt . . . . .... 4/ 

350 ohms 20 Watt with variable tap . . 2/ 

500 ' ohms 27 Watt .. .2/ 

700 ohms 20 Watt . 2/ 

850 ohms 20 Watt.2/ 

4000 ohms 20 Watt.2/ 

5000 ohms 20 Watt . . .2/ 

5000 ohms 40 Watt.3/ 

5500 ohms 12 Watt.1/ 

45. 7 Pin Miniature shielded valve sockets 

1/6 ca. 

46. 7 Pin Miniature Sockets 9/ doz. 

47. 4 Pin Ceramic Socket UX type, 2/ each. 

48. TV 12 Turret Tuner Kits for TV all hard¬ 

ware supplied to build up a complete 
10 channel turret including switches, 

biscuits, etc. but no condensers, coils, 

valves or valve sockets. Price £3. each. 

49. Vibrator Transformers—6, 12 and 32 Volt 
types available with 135 or 250 Volts out¬ 
put. Order the type you require. Price 
12/6 each. 

50. 50 ma Power transformers vertical mtg. 
type 225 Volts 50 ma secondary 6.3 volt 
filament and 240 volt primary. A good 
replacement transformer for 4 or 5 valve 
mantels, etc. Price only 24/ plus 25 p.v. 
Sales Tax. 

51. HR25 Diodes. These silicone diodes are 
ideal for use as voltage doublers in 'IV 
sets, amplifiers etc. Suitable for cur¬ 
rents up to 500 ma. Worth 13 9. Our 
price 6/9. 

52. Miniature 455 KC IF Transformers com¬ 
plete with holding down slips, only 7/6 
each. 

53. Standard size 455 KC IF Transformers 
stripped from New sets 5/9 each. 

54. A quantity of shop soiled speaker trans¬ 
formers. Many types of Rola and M.S.P. 
isocorc Transformers. Let us know your 
requirements wc will supply the nearest 
available. Price only 7/6 each. 

53, English RF Transistors P.N.P. type, ideal 
for Oscillator and IF circuits 10/ ea. 

56. 2N 112A/CK 760A Transistor for RF. IF 

amplifier Raytheon (made in U.S.A.). 

Price 12/6 each. 

57. 2N 483 Transistors 15/ each. 

58. Bargains in valves. These arc all new 
and most are in original cartons. 

Type Price Type Price 

2 A3. 12/6 6U5G.10/- 

36/51 2/6 IM5G.3/6 

VR502 . 2/6 1A4P.3/6 

VT40.2/6 1A6.3/6 

7A4.2/6 VR9I .2/6 

VT153.2/6 KDDI .2/6 

CV62 .2/6 FC2A.2/6 

VT2I8.2/6 41FP .2/6 

420T.2/6 VT138.2/6 

ID6.2/6 B240 2/6 

7C7 2/6 VR54.2/6 

VR502 . 3/6 EL50.26 

VR130.2/6 A109.2/6 

32.3/- B605 2/6 

35Z3 X6 815 10/ 

47.3/6 CF.I .2/6 

VT88 . 2/6 49 . 2/6 

27 . . .. 2/6 77 . 2/6 

85 3/6 19.2/6 

IK4.3/6 B409 . . ... .. 2/6 

46 . 2/6 26 . 2/6 

34 . 2/6 6N7G. 10/ 

59. PM 104 6 Volt Synchronous Vibrators with 
5 Pin Base 7/6 each. 

60. Enamelled wire, many gauges available 
such as 24. 28, 32, 34, 29. 27, 35. 37, 
38, 18. 21 B and S. Prices from 7/6 lb. 
Let us know your requirements and we 
will quote. 


SPECIAL MICE 

All parcel* sent Registered Port unless other¬ 
wise stated. Postage or Freight must b# 
1 included with order. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVER!NA. 
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COMPUTERS, COUNTING 

and the mileage indicator in your car 


T HE world of the electronic computer 
is such that the ordinary person is 
often dazzled by the descriptions of these 
monsters and is inclined to accept them 
as something mysterious and wonderful. 
It is not as important for the ordinary 
person to try to understand the elec¬ 
tronics as it is to obtain sufficient 
knowledge of what these monsters can 
do. 

You accept the principles of the inter¬ 
nal combustion engine, when you own 
and drive a car, in the same way you 
accept the principles of electricity, when 
you switch on the light. By adopting 
this method with computers it is then 
a much easier process to get down to the 
basis of operation that will show what 
the machine can do mathematically. 

To do this it is necessary to study the 
basic techniques of simple arithmetic— 
addition, subtraction, multiplication and 
division. Most people, including even 
the mathematically inclined, perform 
many mathematical operations without 
thinking of the principles involved, just 
as most people who ride a bicycle would 
be hard put to explain how they do it. 

We owe a great debt to our system of 
numerals which we take so much for 
granted, and anybody who doubts it 
should try doing a little simple multi¬ 
plication in Roman figures. We get so 
completely used to our system, at such 
an early age, that we tend to regard 
counting in tens almost as a law of 
nature. 

We are quite horrified when someone 
proposes that it would be better to count 
in twelves, and make the sign “100” 
mean the number we now call 144. Yet 


Calculating machines are far from 
new. Apart from the abacus, which was 
invented thousands of years ago, the 
principles of modern computers were 
worked out by Babbage about 100 years 
ago. Various calculators have been in 
use for many years, for example the 
racecourse totalisator. 

The thing that is new is the enormous 
speeding up obtained by using electronic 
components instead of relays and other 
mechanical apparatus. An electronic 
machine does not perform any additional 
kinds of calculations, but the fact of its 
tremendous speed makes it practicable to 
do calculations that would otherwise take 
too long. 

The best known digital computer 
(apart from one’s fingers) is the abacus 
—that frame with beads on string or 
wires. The basis of a digital computer 
is the counter. 

The mileage indicator in a car is a 
counter or computer which reckons mile¬ 
age in terms of figures. The usual decimal 
counter has for each digit a wheel bear¬ 
ing ten figures 0—9 on its circumfer¬ 
ence. The wheel is arranged to be moved 
round one-tenth of a revolution for each 
unit of number. 

To count beyond 9 it is necessary to 
have a second wheel, for the tens digit, 
which the first wheel pushes forward one 
step whenever it turns from 9 to 0. Simi¬ 
larly for hundreds, thousands and so on. 

Although so simple, this device man¬ 
ages to do the “carrying” operation auto¬ 
matically at the same time as the addi¬ 
tion. For instance, if the units wheel 
standing at 8 is pushed forward five 
steps it not only registers the correct 


by E. L. JACKMAN, A.F.A.I.M. 


there is no reason, more binding than 
widespread custom, for making ten the 
number at which to change from single 
to double figures, unless it be that most 
people’s fingers and thumbs add up to 
ten. 

As the pioneer who invented the dozen 
probably realised, twelve is a better 
number than ten on which to base a 
system because it is divisible by two, 
three, four and six, instead of only by 
two and five. 

The point is that although our fami¬ 
liar decimal (or scale of ten) system is 
used universally, it has never occured to 
many people that there could be any 
other; we are free to base a system on 
any number we like. 

If we adopted the duodecimal or scale 
of twelve system, it would be necessary 
to have two new single figures for ten 
and eleven, so that the first double figure 
(10) could mean twelve. On the other 
hand, a scale of fewer than ten puts 
some of our present figures out of a job. 

Really, the number of the scale is the 
number of different values or levels that 
can be written in single figures. In the 
scale of tens there are ten: 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9. The smallest scale that 
can be used is two, and it requires only 
two figures, 0 and 1. All the rest are 
superfluous. 


units resulting from 8 + 5 but also carries 
1 to the tens position. 

The binary equivalent of the ordinary 
counter would have only two figures on 
its circumference, 0 and 1. Each impulse 
to be countered would have to move it 
half a turn, so every second (instead of 
every tenth) impulse would carry one to 
the next wheel, pushing it round a turn, 
and so on. 

The electronic version of this is the 
Eccles-Jordan relay published as long 
ago as 1918, and now often (although 
not strictly correct) called a flip-flop. 

This has two possible states, one 
conducting and the other cut-off or vice- 
versa. This means that the equipment 
has only to distinguish between off and 
on; current or no current. And that is 
where the scale of two or binary scale 
comes in. Since it has only two varieties 
of figures, 0 and 1, its whole scale is 
fully represented by the two conditions 
“on” and “off.” 

A neon tube, an ordinary relay or 
electronic apparatus can do that easily 
but, to do it mechanically, would require 
many on/off switches. The circuits supply 
the current/no current sequence, which 
gives an action like an overhead type of 
electric light switch, in which one pull 
at the cord turns the light on and the 
next pull turns it off. 


As the counter on the right receives 
the current impulse, it steps from zero 
(0) half a turn to 1, which gives us our 
first number. On the second impulse, the 
counter is turned another half turn back 
to 0, but like the cab speedometer moves 
the next counter to 1, which gives a 
reading of 10 or if there are four count¬ 
ers 0010. Now we can see how the 
binary s^cale works. 

0 AND I ONLY 

Nought is, of course, denoted 0 every¬ 
where. And one is denoted by 1. There 
is no such thing as “2” so adding another 
one means carrying to the next, the 
“twos” column, where a 1 appears as 
above. And we notice that the 1 in the 
units column is cancelled and becomes 
0. This procedure is exactly what we 
do in the decimal system when adding 
one to nine. And so we can see by 
the following table how this operates. 


Ordinary 



or 

Binary 

Four 

Decimal 

Scale 

counters 

Number 

Number 


0 

0 

0000 

1 

1 

0001 


Add 

1 

2 

10 

0010 


Add 

1 

3 

11 

0011 


Add 

1 

4 

100 

0100 


And so 

on. 

5 

101 

0101 

6 

110 

0110 

7 

111 

0111 

8 

1000 

1000 

9 

1001 

1001 

10 

1010 

1010 

To see 

how some of the 

operations 


can be worked, let us assume only five 
binary digits. Suppose we want to add 
9 to 13. The machine would be fitted 
with a switch for clearing all the regis¬ 
ters (the rows of flip-flops or counters), 
so that every digit is 0. Then 9 is fed 
into the machine. 

A special department converts this into 
the binary equivalent 01001, and signals 
one of the registers in such a way, that 
the first and fourth flip-flop from the 
right are triggered over into the “1” 
state. The 13 is then fed in, and the 
machine (acting all the time on the coded 
instructions issued by the programmer) 
translates it into 01101 and supplies it 
to the same register. 

By writing these numbers in the usual 
form for addition: 01001 
01101 


we can see that the first flip-flop (extreme 
right) receives a second impulse, which 
will change it back to 0 and at the same 
time trigger the second to 1. 

The third is triggered to 1 and the 
fourth receives a second impulse, which 
makes it 0 and carries 1 to the 5th. Result 
10110 which the binary Jo decimal trans¬ 
lator interprets as 16+0 + 4+2+0=22, 
and passes it to the output of the 
machine either as light signals or (in the 
more expensive models) typed figures. 


Radio, Television & Hobbies. Navemher —7963- 






MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. 

Plain. 1/9 ea. 

Skirted. 3/6 ea. 

MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin . 2/- Pair. 


MIN. BANANA PLUGS 

Suitable for Transistor Radios. 
Transistor Tape Recorders, etc. 1/11 ea. 


7in. TAPE SPOOLS 

lit all makes recorders . 6/9ea. 

MODEL JTI-2 

VOLT-OHM-MILLI AMMETER 

Si/e: 4*/2in x 3V4in x lin. 

Ranges: DC* Voltage: 5-25. 50. 250. 500 and 
2.5K (20.000 Ohms per Volt). 

AC Voltage: 10. 50. 100. 500. 1000 Volts 
(10.000 Ohms per Volt). 

DC Current: ()-5(>uA. 0-2.5MA, 0-250MA. 
Resistance: 0-6K. 0-6M (300 Ohm and 30K 
at centre Scale). 

Capacitance: 10 uuF to .001 uF .001 tiF | 
to .\u\ : . 

Decibels: -20 to ♦ 22 DB. 

Batten 1 only 1015. 

I Pair Test leads £5/17/- Tax Paid. 


TEST LEADS 

With Banana Plugs . 4/6 pr. 

With Small Pins 4/3 pr. 

With Alligator Clips. 4/6 pr. 

CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 eo. 

STEREO STETHOPHONES 

Hi-fmp. Crystal . 29/6 

Lo-Imp. Magnetic . 33/6 

SHATTERPROOF TINTED 
GLASS 

17-%in x 22Viin x Vain. 

Suitable for TV' Table Tops. etc. 

Only 10/ ea. Pack and Post. 7 6. 


AERIAL FOR TRANSISTOR 
PORTABLES 

4in long, extends to 18ins.5/- ea. 

7in Long, extends to 39ins . . 13/6 ea. 

Have double thread to fit all makes of Portables. 
Trancciver aerials also carried in Stock. 
Priced from 10/6. 


BANANA PLUGS 

No-solder type from 1/3 e 
Available in 6 colours. 


AUTO-LOCK 

Car Radio Aerials. 

Singe hole mounting, 
extend to 42in 79/6 



Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PF.R VOLT 


A.O. DC. 

Ranges Ranges 

0-10V 0-10V 

0-50V 0-50V 

0-250V 0-250V 

0-500V 0-500V 

0-1000V 0-1000V 

OHMS Range — 0-100,000 


CURRF.NT 
Ranges 
0-1M A 
0-100MA 
0-500M A 


OHMS 


TERM BLOCKS 


2 Colours 
* Colours 


1 6 ca 

2' ra. 


Uin. HOSE CLAMPS 
2/6 DOZEN 


NEON TEST SCREW-DRIVERS 

MOV to 380V . 5/6 ca. 

Spare Neons. 2/6 ca. 

NEW CERAMIC 
CONDENSERS 

12. 20, 25. 33. 50. 56. 68, 1.5. 4. 100 1/6 do/ 

NEW MICA CONDS. 

6. 8. 15. 35. 100. 200. 300. 350 PF 1/6 do;. 
56 plus 56 

NEW ELECTROLYTIC 
CONDENSERS 

50 MFD . . 3 Volts 1/ ea. 

10 MFD . . 40 Volts. 1/ ca. 

2 MFD . . 200 Volts. 1/ ea. 

100 MFD . 6 Volts 1/ ea. 

250 MFD .. 25 Volts. 1 ea. 

All ET Type 

"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20.000 ohms/V). 

AC Voltages: 0-6-60- J 20 600- 1.200V 

(10.000 ohms/V). 

DC Current: 0-60 MA. 0-12-300 MA. 
Resistance: X10. XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels. — 20 db to -f 63 db in 5 ranges. 
OFF Position: When the tester is not 

used, the switch is to be set at 
OFF position. 

Size: 4Viin x 3V 4 jn x Iln. 

Mod. ITI-1 Signal Injectors 

Ideal for the serviceman. Home¬ 
builder. etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Fenlite Batteries. 

Price at only 38/6. 


"TMK" Model TP-5S 
MULTITESTER 

£9 Tax Paid 

The Multitester is a rugged high sen- 
| sitivity tester. It has all the desirable 
; features for testing and will be found 
! to be the most useful instrument you 
! have ever used. 

SIZE: 5F* x 3V x IT 

SPECIFICATIONS: 

Sensitivity: 20,000 ft per volt DC. 
10,000 ft per Volt AC 

RANGES: 0- 1 0-50-250-500- 1 ,000 

Volts DC: 0-10-50-250-500-1,000 Volts 
AC: DC Currents: 0-50 mA, 0-5-50-500 
mA; Resistance: 0-10-100K, 0-1-10 

Meg; Capacitance: 50 mmF to 0.1 mF in 
2 ranges; Decibels: —20 to +36 DB. 


15 pf. Var Conds 9/6. 

50 pf. Var Conds. 8/6. 

5 to 275 pf. 

2 gang min. Var. Conds. 


15/6. 


CARBON RESISTORS 

68 ohms. 47, .75. 4.7, 16. .51. .27. 12. ohms. 

1 / Doz. 

NEW ELECTROLYTIC 
CONDENSERS 

500 mfd .... 25 volt.1/ ca. 

400 mfd. 13 volt.1/ ca. 

24 mfd _ 150 volt.1/ ca 

Can Type 

Took carbon 

POTENTIOMETERS 

2/ doz. (in dozen lots only) 

Plus 1/ Postage. 

HIGH VOLTAGE 
CAPACITORS 


68 pf. 2.5KV 
Ceramic 
8 pf. 2KV 
Ceramic 
82 pf. 2KV 
Ceramic 


82 pf. 3KV 
Ceramic 


82 pf. 5KV 
Ceramic 


ALL ONE PRICE AT 2/- EA. 


20.G PVC tinned copper wire — 8yd. 

1/6 EACH 


CARBON POTENTIOMETERS 

25K W Switch. 500K Miniature. 

All one price 1/- each 

1000 p.f. Feed-Thru 1/- each. 

PILLOPHONES 
special at 39/6 


VIBRATORS 


SPECIALS 


6V Syne 
12V Sync 


Insulated Alligator Clips 
Torch Globe Holders . . 
15A Car Radio Fuses 
Headphone Leads 


. !/- each 
3d each 
2 6 dozen 
7, 6 pair 


2.90 LONSDALE STMELBOURNE. FB3711 

Call or write Now! Trade Supplied 

































































We notice that there is a sequence in 
the binary scale as follows:— 

Ordinary Binary 

Number Number 

1 1 

2 10 

4 100 

8 1000 

16 10000 

32 100000 

64 1000000 


127 1111111 

We see that a seven digit group per¬ 
mits counting in units up to 127. You 
will now realise that the next column 
after the fours shows the absence or 
presence of an eight in the total, the 
next sixteen and so on. 

For example, 1001101 in the binary 
notation would mean:— 


64= 

1001101 

1000000 

8= 

1101 

1000 

4= 

101 

100 

1 = 

~ 

77 



Now, you may say, nobody except 
perhaps a music hall “lightning calcula¬ 
tor” could tell straight off that 1001101 
was the number that in the decimal 
system is called seventy-seven. How can 
anybody be expected to know without 
working it out that the seventh figure 
from the right is a sixty-four, and so on 
for the others, and that the total comes 
to seventy-seven. On the decimal system 
you can see it straight away. 

Admittedly arithmetic in the binary 
system is less concise, owing to the larger 
number (though smaller variety) of 
figures needed. 

Yet it is really a matter of habit, and 
if we had been brought up from infancy 
to count in twelves or thirteens or 
threes, with the symbols and names ap¬ 
propriate to the system, it might seem 
very odd to count in tens. Had we not 
been brought up to it, we might have had 
special difficulty in telling that the num¬ 
ber 534 is equal to five hundred plus 
three tens plus four. 

Though it would be very muddling, to 
introduce the duodecimal or binary or 
any other non-decimal scale of counting 
into everyday life, we can see that the 
binary system has a distinct advantage 
for special purposes such as electronic 
computing. 

The solution, if the advantages are 
worth it, is to translate or code the deci¬ 
mal notation into binary for the purpose 
required, and then back again into 
decimal when those purposes have been 
accomplished. 

After all, this is no more novel than 
transmitting the letters of the alphabet 
in dots and dashes. Even with the ad¬ 
vanced development of line and radio 
telephony, the greater part of telecom¬ 
munication other than domestic radio 
and telephone is still done by telegraph 
code. 

The reason for this is that low trans¬ 
mission power is required and the ulti¬ 
mate factor is the signal/noise ratio. 

In telegraphy, the sender is either radi¬ 
ating at full power or not at all, and 
all the receiver has to do is tell which 
is which. This also applies to the using 
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of the binary scale for computers. 

So the modern automatic computer 
does everything except provide the prob¬ 
lem and the program. It is hardly fair 
to call it a “brain” because most of the 
real brain work goes into drawing up the 
orders so that the machine can carry 
them out. What the machine does is to 
take over the laborious and tedious rou¬ 
tine operations, and (in the electronic 
types) at thousands of times the possible 
human speed with far less likelihood of 
errors. 

Even a mathematician needs several 
weeks to learn how to instruct one of 
the big electronic machines. The trouble 
is that the instructions have to be made 
absolutely complete and unambiguous in 
every detail, and yet expressed in terms 


the machine can “understand”—usually 
punched holes in a tape. 

Even the instructions for multiplying 
one number by another are quite con¬ 
siderable. But a great deal of time and 
effort can be saved by building frequently 
used sequences (called sub-routines) into 
the machine. 

This is rather like what is done when 
a complicated plan has to be put into 
effect at a moment’s notice—the order 
can be reduced to “Operate plan B” or 
a simple code word or number, so long 
as the details have been cut and dried 
in advance. 

A code number on the tape fed in 
brings into operation a previously pre¬ 
pared and stored record of the sequence 
to be followed by the machine. 


TWIN DOUBLET AERIAL FOR DX 



Reprinted from an earlier issue, the above diagram shows a type of 
doublet aerial which is very useful for general short-wave listening. Efficiency 
is better overall than that of the usual inverted-L type, while the down lead 
is less liable to pick up interference adjacent to the receiver. Two sets of 
dimensions are given to suit the band coverage of ordinary dual wave receivers. 
Beyond the limits stated, the response curve of the aerial system begins to 
fall off. 

The aerial may be constructed of any suitable copper wire, insulated 
or otherwise. The measurements shown are from the insulator to the piece of 
insulating material in the centre of the aerial. This piece of insulating material 
may be of bakelite, wood boiled in paraffin or any piece of insulation which 
is sufficiently robust to carry the strain of the wires. A suitable alternative is 
to wire together four egg-type insulators. The angle between length A and B 
is shown as 30 degrees but this figure is not critical. 

The aerial wires should be erected as high as possible and pointing end-on 
to any known source of electrical interference or to adjacent street mains. TV 
twin lead or plastic light flex may be used for the down lead. It should be 
arranged as far as possible to drop vertically from the aerial wires, before 
being led towards the receiver. 

Within the receiver, the wiring should ideally be arranged so that the 
aerial leads connect to the respective ends of the aerial coil primary, the winding 
being earthed via a centre tapping and separated from the grid winding by 
some form of electrostatic shield (inset right). In fact, many communications 
type receivers are already fitted wi h twin aerial terminals for connection to 
balanced leads. 

In receivers net so fitted, there may be difficulties about tapping or shield¬ 
ing the aerial coil primaries but it is often possible to add a second aerial 
terminal and return the primary winding(s) of the aerial coil(s) to it, instead 
of to chassis. (Inset left). The leads from the doublet aerial can then be con¬ 
nected to the original and the new aerial terminal, the chassis earth wire being 
retained, as desired. 

If no modification to the receiver is practicable, the leads from the doublet 
must simply be connected, one to the receiver aerial terminal, the other to 
the .earth terminal. In this case, the normal chassis earth wire or earth return 
via the power lead should be discarded. 
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INSTROL-PLAYMASTER EQUIPMENT! 






CABINET KITS 

VVe at MAGRATMS being the Victorian Distributors f<M* 

“INSTROL” Cabinet Kits, have stocked up for the heavy 
demand we’re expecting during NOVEMBER. We have the 
complete range, now available, of “INSTROL” Cabinet Kits, including 
the following models. 


8in. Speaker Kit 


"INSTROL-PLAYMASTER" No. 1 TUNER 

As illustrated at the left . . . Mairraths offer the “Instrol-Playmaster” 
Tuner as a handsome companion to any amplifier (especially one from 
the Instrol Amplifier Range). The No. 2 Tuner will operate off the 
power supply of any Instrol Amplifier and is also available with inbuilt 
power supply. Kit of Parts £17/13/. Built and tested £27/3/. 


"INSTROL-PLAYMASTER" AMPLIFIER... 

The Magrath stocks of “Instrol-Playmaster" Amplifiers have also been 
increased for our November “Instrol Month” ... as illustrated at 
right is the Unit No. 4 Stereo Amplifier. This model gives greater 
power output (18-20 watts) and is highly suitable for the latest ceramic 
and crystal high and low pick-ups. Kit of parts £39/14/. Built and 
tested . . . £49/18/. 


" INSTROL" Products are made, 
Serviced and Guaranteed by 
Broadway Electronics Pty . Ltd., 
Broadway, N.S.W . 


10/12in. 
Speaker Kit 


Easy To Assemble! Save £.£.£. Too! 

These Kits are so easy to assemble—a child could manage! All “Instrol” Kits 
have timber, nails, etc., and “easy-to-follow” instructions. Prices from only 


Kit No. 200 


I0in and 12in Speaker Enclosure Kits .£10/15/. 

8in Speaker Enclosure Kits.£7/18/ 


No. 100 Inst. Cab. Kit .. . . £16 

(Also Kit No. 600 similar design to No. 
100 ). 


Kit No. 100 


J. H. MAGRATH & CO. PTY. LTD. 

208 IT LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB37J1 
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FOR TESTING RECEIVERS V/ITH FERRITE ROD AERIALS— 

A STANDARD FIELD LOOP 

To perform sensitivity and noise measurements on broadcast receivers 
employing ferrite rod aerials, it is necessary to produce a known value 
of electromagnetic field intensity into which the aerial rod is placed. The 
field loop described in this short article connects to a standard signal 
generator or modulated oscillator to produce fields of any required value. 

It is easily constructed from components costing but a few shillings. 


W HEN sensitivity and noise measure¬ 
ments are made on receivers of 
any kind, the connections to the receiver 
under test must duplicate normal operat¬ 
ing conditions for the measurements to 
have any significance. The output of the 
receiver should be terminated in the 
correct load impedance, and the input 
connected to a source circuit having an 
impedance which duplicates that of the 
aerial system for which the set is in¬ 
tended. 

The termination of the output of the 
receiver is usually a simple matter. A 
non-inductive resistor of suitable power 
rating and appropriate resistance is sim¬ 
ply connected across the output termi¬ 
nals in place of the usual loudspeaker 
load, and a voltmeter connected across it 
to measure the power developed. 

The input circuit connections will de¬ 
pend upon the aerial system for which 
the receiver is designed, however. Re¬ 
ceivers which normally operate in con¬ 
duction with essentially constant-impe¬ 
dance aerial systems are connected to 
a signal generator having the appro¬ 
priate output impedance—50, 75 or 300 
ohms, as the case may be. 

If the generator output impedance is 
lower than the desired figure, a padding 
resistor is simply connected in series 
with the generator. In such cases, the 
loss introduced by the padding resistor 
would of course have to be taken into 
account. 

Broadcast radio receivers intended for 
use with external capacitive-type aerials 
are tested by connecting a network 
known as a “Standard Dummy Aerial” 
between the signal generator and the 
input terminls of the receiver. This net¬ 
work duplicates the source impedance of 
a capacitive aerial of “average” length, 
height and construction when fed from 
a standard low impedance signal genera¬ 
tor, and thus duplicates normal condi¬ 
tions. 

Many moden broadcast receivers 
particularly of the portable variety, are 
fitted with internal ferrite-rod magnetic- 
type aerials. To duplicate normal con¬ 
ditions with such receivers, it is neces¬ 
sary to place the ferrite rod in an elec¬ 
tromagnetic field of known intensity and, 
to create such a field, a loop of the type 
shown in the photograph may be employ¬ 
ed. 

The loop is simply a coil of stout wire 
connected via a series resistor to the 
signal generator or modulated oscillator. 
The. series resistor is used to swamp out 
the reactance of the coil and to make 
the current through the loop substantial¬ 
ly constant with frequency. 

From the text-books, we find that the 
field intensity due to such a coil is given 
by the formula 

_ 18,800 N r 2 # _V_ 

(r 2 +d 2 ) 3/2 * Z 


By JAMIBSON ROV/B 

Where E is the field intensity in terms 
of the electric field component, in Volts/ 
Metre; N is the number of turns on the 
loop; r is the mean radius of the coil, 
in centimetres; V is the signal generator 
output, in Volts; d is the distance from 
the loop centre along the axis, in cen¬ 
timetres; and Z is the absolute value of 
the total circuit impedance, including 
the output impedance of the generator. 

The loop pictured has three turns of 
16 gauge SWG enamelled copper wire 
formed into a circle lOin in diameter. It 
is fitted with a 390 ohm series resistor, 
the two being mounted on a wooden 
stand made from scrap plywood. The 
value of N is therefore 3, while r is 
12.7 and Z will be approximately 400. 

With these values, the field intensity 
E at a point 24 inches from the loop 
along the axis when Jthe signal gene¬ 
rator output voltage is V volts will be 
V/10. In other words, the signal gene¬ 
rator output voltage is simply divided 
by ten. 

A signal generator output of 200 
microvolts will thus correspond to a field 
strength of 20 microvolts/ Metre, and so 
on. When performing measurements on 
receivers, arrange the ferrite rod aerial 
so that the cente of the rod is 24 inches 
from the loop and orientated along its 
axis. 



Above, the hop mounted on its 
wooden stand ready for use . Below 
is the circuit and mode of opera¬ 
tion, together with the conversion 
equation . 


3 TURNS 16 S.W.G. ENAMELLED COPPER 
WIRE, 10" DIAMETER. 



RECEIVER 


fns 


FIELD STRENGTH (VOLTS/METRE) 
— S-G. OUTPUT (VOLTS) 
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ZEPHYR MATRIX BOARD 

.1 INCH CENTRES 


253 WEDGE PIN 


285 EYELET TAG 


D 


SIDE END 

ELEVATION 





■ "m 



METHODS Of ATTACHMENT 


USE OF WEDGE PIN 


313 TOOL FOR ATTACHMENT 



314 TURRET PIN 



RESISTOR OR CONDENSOR 


ZEPHYR PRODUCTS PTY. 

SB MICH STREET. GLEN IRIS. S E 6. VICTORIA. AUSTRAll 



SPECIFICATIONS 


PARTS LIST 


PRICES 


Bakelite type 1 A grade to B.S. 1137 . 
Bakelite type 3 “B” grade ot B.S. 1137 

Board thickness:— 

3/64in “A” grade . 

l/16in “B” grade . 

Hole size:— 

.1 in . 


Hole spacing:— 
.045in 


No. 253 Wedge Pin 
No. 285 Eyelet Tag 

No. 314 Turret Pin 
No. 315 Crimping Tool 
No. 313 Turret Pin Tool 


No. 303 3in x 3in *) 
No. 304 6in x 6in C 
No. 305 9in x 9in ) 


Board 

Sizes 


Special sizes cut to order 
Maximum size available, 
34in x 24in 


£2 13 3 per 1,000 
£3 12 4 per 1,000 

£1 17 3 per 1,000 
£2 9 1 exempts tax. 
On application. 

3 5 
11 5 

£14 0 


Above prices 
plus 12% s./tax. 


APPLICATION DETAILS 

The .1-inch centres board is ideal for miniaturised electronic construction, being versatile and adaptable to 
many applications. It is suitable for prototype construction, production units and as a matrix for laying out 
printed circuits. The 315 crimping tool is used as side cutters. In addition to fixing components in position, 
by the double action jaws which cut and flatten component pigtails. This holds the component in place and 
provides a termination point for soldering circuit wiring thereto. 



AGENTS D. K. Northovcr & Co.; Neil Muller Ltd; Homccrofts (Tos.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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Further thoughts on 

THE 1961 KARSET 

Ever since we published details of our all-transistor 
car radio receiver in June 1961, we have wanted to 
try the effect on its performance of a few small 
modifications—but pressure of other projects pre¬ 
vented us from doing so. Recently, however, the 
opportunity arose for us to carry out the tests re¬ 
quired, with the result that we are now able to pass 
on our findings for the benefit of owners or intending 
constructors of this very successful design. 


B EFORE we discuss the matter of 
modifications to the design, how¬ 
ever, attention should be drawn to cer¬ 
tain omissions and points of interest 
which concern the original article. 

The omissions, fortunately, were 
more or less self-evident. In the original 
circuit diagram of the 1961 Karset, three 
components were not shown, although 
they were included on the board dia¬ 
gram. These components were the 
0.0047uF DC blocking capacitor in 
series with the aerial lead, the second 
50uF electrolytic capacitor bypassing the 
“front end” negative line, and the 0.02 
uF phase adjusting capacitor shunting 
the feedback resistor R9. 

The parts list for the project was in 
error also in that it listed two 0.02uF 
paper capacitors. In fact, only one such 
capacitor is used. 

AERIAL CHOKE 

A point about the design which was 
not given much attention in the original 
article concerns the small inductor which 
is shown on the circuit in series with 
the aerial. 

It is common practice to include a 
so-called “ignition choke” in car radio 
receivers, wired in series with the lead 
to the aerial coil primary winding. Main 
purpose of this component is to attenu¬ 
ate unwanted frequencies above the 
broadcast band. This reduces the possi¬ 
bility of ignition interference pulses, hav¬ 
ing a large amount of energy in the 
region above 1.7Mc cross-modulating 
wanted signals. 

The “ignition choke” specified in our 
circuit was intended to carry this think¬ 
ing one step further by not only atten¬ 
uating unwanted high frequency energy 
but causing the areial system to exhibit 
a broad resonance over the high fre¬ 
quency end of the broadcast band. In¬ 
volved in this is the inductance of' the 
choke, supplied as a component in the 
basic kit, and the likely capacitance ef¬ 
fects of the aerial system and its con¬ 
necting coaxial cable. 

By tuning the input circuit in this 
fashion, two functions are served. One 
is that ignition interference falling out¬ 
side the band tends to be rejected be¬ 
fore it can reach the RF transistor and 
make itself heard—if it is of sufficient 
amplitude— by cross-modulation effects. 
This is why the name “ignition choke” 
is in fact used to describe the inductor. 

However, the inductor serves an 
equally important purpose in maintaining 
the gain of the receiver at the high end 
of the band. Due to the voltage divider 
effect of coaxial cable capacitance, and 
the slightly lower gain the RF stage 
itself at the upper end of the band, the 
gain of the receiver without the induc¬ 
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tor tends to be somewhat lower at the 
high end of the band. With the induc¬ 
tor, however, the gain is quite constant. 

In short, the inductor is not simply 
an optional component which is only re¬ 
quired if the ignition interference proves 
annoying. It is essential for optimum 
performance of the receiver, in particu¬ 
lar over the higher frequency end of the 
band. 

As the note on the circuit indicates, 
the inductor must be fitted to the base 
of the aerial whip rather than to the 
set end of the coaxial cable. 

To assist readers who may be in some 
doubt as to the manner in which the 
inductor may be connected into the lead, 
we have prepared an additional diagram 
illustrating the connection arrangements 
where the lead is terminated by a co¬ 
axial connector of the type fitted to a 
large number of vehicles. 

For aerials having different base con¬ 
nection arrangements, it may be neces¬ 



Indicating a typical method of fit¬ 
ting a peaking inductor to the base 
of a car aerial. The scheme may 
prove beneficial to sets other than 
the 1961 Karset. A standard 470uH. 
TV peaking choke could be used as 
the basis of experiment . 
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sary to contrive something along similar 
lines to suit. 

Bear in mind, however, that the con¬ 
nections will have to withstand mechani¬ 
cal vibration and, in many cases, be 
protected from mud and dust. 

The matter of ignition suppression 
should now claim our attention. This 
problem is present in most cars to some 
extent, with some brands, models and 
individual vehicles being relatively easy 
to “hush” while others prove extremely 
stubborn. 

Perhaps the first step in the suppres¬ 
sion process is to fit a simple filter net¬ 
work in series with the battery lead. 
The network should consist of a small 
inductor in series with the active lead, 
and a paper or plastic capacitor of some 
0.5-1.0uF (125V) connected between the 
battery end of the inductor and the 
car chassis. 

The inductor should consist of some 
30 turns of 18 SWG enamelled copper 
wire, wound on a small iin diameter air- 
core bobbin. Suitable inductors may be 
purchased from trade houses or direct 
from a manufacturer such as R.C.S. 
Radio Pty. Ltd., of 651 Forest Road, 
Bexley, N.S.W. This firm also supply 
the small aerial inductor and an iron- 
cored filter inductor mentioned later. 

SUPPRESSOR 

If the simple battery lead network 
proves ineffective in dropping ignition 
interference, the next step is to fit a resis¬ 
tive HT suppressor in series with the 
HT lead connecting the ignition coil to 
the rotor connection of the distributor. 
The suppressor should be fitted at the 
DISTRIBUTOR END of the lead rather 
than in the centre or at the coil end. 

HT lead suppressors of the type suit¬ 
able for this task are available from 
most garages and automotive supply 
houses. Their purpose is to reduce the 
amplitude of the initial HT circuit “ring¬ 
ing” pulses each time the contacts open. 
This l educes the amount of RF energy 
radiated by th e circuit. 

If the interference still persists, any or 
all of the following things may be tried: 

The speaker leads should be shielded 
— preferably by running BOTH the leads 
in twin-shielded cable the braid of 
which is connected to both the frame 
of the speaker and the frame of the 
car. For cars having negative earth 
this will mean that the braid is at the 
full supply voltage with respect to the 
speaker leads. It is also helpful in some 
cases to connect a 0.1 uF paper or cera¬ 
mic capacitor between the “Cold” 
speaker lead and the case of the set 
RIGHT AT THE SPEAKER SOCKET, 
inside the set. 

Also in negative-frame cars it some- 
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30 WATT 
P.A. AMPLIFIER 

Part No. 598. Comploto kit of 
parts to the smallest screw. 

FOR ABOVE — £27. 

Part No. 597. Basle kit as above 
£5/4/. 

Postage 597 or 598 — 10/. 


24W ALL TRANSISTOR STEREO AMP. 

Write for list of parts and prices. 

Part 613. 24w. Stereo. 3 printed circuits £2, 


710/. 

_ _ _ lassis 

graved panel £4. Eng. panel only 15/. 

‘ kit of 


parts — 
615, £1. 


£43. 


Part 615. 24w. Stereo. Complete 

Postage costs: 613 1/; 614 or 

NOW . . . R.C.S. make available in one complete kit all 
the components for the famous R. and H. sets listed. 
Remember, these aro not so-called "identical” or near 
enough” parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mail. 


Pert 602. RF end Audio Transports 4 
Part 603. RF Section Transports 6 
Part 604. RF Section RF Transports 7 
Part 605. Audio Section 500 mw 


£ 7/19/3 
£7/14/3 
£10/6/8 
£ 6/13/9 


J'- V PERSONAL 
TRANSISTOR RADIO 

1 transistor, 1 diode No. 593 
5^/fi READY TO OPERATE 


Do-it-yourself kits of parts for 
above. No. 582, 49/6. 
Postage 1/. No C.O.D.s. 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECTI WRITE FOR PARTS LISTI 


Parts listed below 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Singl. Tun.d IF 455 Kc 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Ke 16/2 

177 Doubls Tuned IF 455 Kc 16/2 

178 Double Tuned IF 445 Kc 16/2 

179 Trcniporta IF 15/10 

248 Ojc. Coil 14/2 

249C Aarial Coil with rod £1 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

221 A.r. coil valve 15/8 

223 Osc. Coil Valve 14/2 

118 IF Var. Freq. 445 Ke 18/9 

119 Standard IF valve 445 Ke 16/2 

Salet tax included 


CAR RADIO 

ALL TRANSISTOR 

DO-IT-YOURSELF KIT. Part No. 580 

Everythin** to the smallest screw. For I2v or f»v. 
Less speaker and aerial. 

PRICE £26/10/-. Postage 10/-. 
Part No. 581. Basic kit, £12/12/9. 

Comprising cabinet, dial, hardware, coils and 
printed circuit. Postage 10 . 


available all electrical stores 

PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Tranpsorta 6 and 7 25/- 

559 RF Section Transporta 6 25/- 

562 RF Section Transporta 7 25/- 

567 RF Stage 3 gang Transporta 7 25/- 

568 TV Video Strip R. and H. 25/- 

577 University Converta 62/IC 25/- 

569 Audio and RF Transporta 4 25/- 

578 Basic Converter 61/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/1 IP 25/- 

587 Preamplifier 61/1 I Pi 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Mullard 3/3 Steroo, each 25/- 

606 Mullard 10/10 Stereo—pr. 65/- 

607 Mullard Preamp. 30/- 

608 Mullard W-8 Tuner 30/- 

Sales Tax included 


FERROGRAPH 


THE BIG NAME 
IN TAPE RECORDERS 


DESIGNED AND CONSTRUCTED IN BRITAIN FOR 
THOSE WHO REALLY CARE ABOUT QUALITY 

MODEL 5AN 


GENERAL SPECIFICATION 


Recording Medium 

Standard V plastic tape with coating inside. 
Track width: 0.1”— displaced to one 
edge. Two tracks. 

Nominal Tape Speeds 

3 3 «, 7*2, plus or minus 2 per cent. 
Long Term Speed Stability 

(For SO-cycle mains input). Better than 
0.5 per cent. 

"Wow" and Flutter (as change In tape vel¬ 
ocity). Less than 0.16 per cent at 7 V 
per second. 

Flaying Time per Track 

l,750ft tape (8V dla. reel): 90 mins, 
at 3V per sec.; 45 mins, at 7V per 
sec. 

Rewind Time (and wind on). 

Approximately 1 minute for full 8V 
dla. reel. 

Frequency Response 

(Tape to Spec. WW372/49 with amend¬ 
ments.) 

3 s *” per sec.: 40—10.000 c.p.s. plus 
or minus 3 db. 


7V per sec.: 40—15,000 c.p.s. plus or 
minus 3 db. 

Input Levels for Full Depth Recording. 
Input 1: Impedance 1 megohm. Min. 
Signal 0.003 v. R.M.S. 

Input 2: Impedance 80 K/ohms. Min. 
signal 0.15 v. R.M.S. 

Output Socket 

2*2 watts into 15 ohms. 

(Alternative high impedance output: 0.1 
megohm, 0.75 v.) 

Signal to Noise Ratio 

(Tape to Spec. WW372/49 with amend¬ 
ments.) 

In the range 200 c.p.s. to 15 Kc/s. better 
than 50 db. 

Unweighted, Including hum, 45 db. 
Working Voltages 

200/250 v. A.C., 50 C.p.s. 

or 110/130 v. A.C., 60 c.p.s. (50 c.p.s. 

to order). 

Power Consumption: 110 watts. 

Overall Dimensions. (Closed) 18V x 17V 
x 9 s *”. 

Nett Weight: 50 lbs. 


VICTORIAN DISTRIBUTORS 


Approved by the Royal Melbourne Institute of Technology for use 
by the Education Department. 


MELBOURNE TAPE RECORDERS 


PTY. 

LTD. 


242 ELIZABETH ST., MELBOURNE 


32-2354 32-2733 
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times proves helpful to connect another 
O.luF paper or ceramic capacitor be¬ 
tween the body of the aerial connector 
(at frame potential) and the frame of the 
tuning gang (at board “common” poten- 
ital). 

In stubborn cases individual spark 
plug HT suppressors may be required 
in addition to or in place of the single 
suppressor. Extreme cases of interfer¬ 
ence reaching the set via the battery 
lead may often be cured or reduced con¬ 
siderably by fitting a more elaborate net¬ 
work in series with the active lead. 

Such a filter may have two or more 
series inductors and one or more shunt 
capacitors. One of the inductors may 
be an iron-cored type about the same 
size as a speaker transformer of 3 or 4 
watt rating, whose winding is as many 
turns of 16-18 gauge SWG enamelled 
copper wire as can be fitted into the 
windows. 

RCS Radio actually make available a 
complete filter, along these lines, in a 
metal box. It uses a capacitor on the 
battery input, an air-cored choke, an 
iron-cored choke, and another air-cored 
choke, all in series with the active sup¬ 
ply lead. 

There are two modifications which we 
have found to be advantageous to the 
basic performance of the set. Both will 
increase the signal-to-noise ratio of the 
set, and both involve the substitution of 
new transistor types. 

The modification which will have the 
most marked effect is the substitution of 
a modern drift transistor for the grown- 
diffused type originally specified for the 
RF stage. Suitable drift transistors for 
this substitution are the 2N1636, the 
2N370, the 2N371 or the 2N372. An 
alloy-diffused type such as the AF117N 
would also be suitable. 

Making this substitution will usually 
increase the 'gain of the receiver by a 
small amount, while improving its sig- 
nal-to-noise ratio appreciably. 

The second substitution involves re¬ 
placing the type TS14 first audio transis¬ 
tor originally specified with a modern 
low-noise type such as the 2N220 shown 
in the circuit. More expensive types such 
as the 2N2613 or the AC107 would also 
be suitable. 

This substitution will tend to make 
the audio noise level lower than before, 
which will improve the reception when 
the volume control is turned down for 
“background music” effects. 

If built up in its modified form and 
set up in accordance with the sugges¬ 
tions we have made, the R, TV and H 
all-transistor “Karset” will give really 
outstanding performance, either for 
suburban listening or for country tour¬ 
ing. _ 

R/C NETWORKS 

A reader has pointed out that the 
article in the August, 1963, issue on 
Frequency Selective R/C Networks (pp. 

89-91) contains a multiple error. The 
three formulae given in the text were 
missing a “pi” symbol in the denomin¬ 
ator, as part of the angular-circular fre¬ 
quency multiplying factor “2pi.” 

This was due to a mechanical repro¬ 
duction failure at a late stage of pro¬ 
cessing. 

The second of the three formulae had 
an additional error, in the form of an 
extraneous oblique line. The formula 
should have read “R equals one over two 
pi times f time C ” 

Radio, Television & Hobbies, November, 1963 
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ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 

VICTORIA NEW SOUTH WALES SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 

139*143 Bouverie Street. 121 Crown Street, 90 Grote Street, 50-54 Little Edward St.. 68a Railway Parade, 

Carlton, 34 4161 East Sydney, 35 5041 Adelaide, 51 5295-6-7-8 Springhill, 2 0271 West Perth, 28 3111 


Using Pioneer SMQ 300 amplifier; 

I Channel for Station Monitor 
I Channel for P.A. and external broadcast. 
Pioneer Reel. I5B used as P.A. speakers. 

SUPPLIED BY SOLE AUSTRALIAN DISTRIBUTORS: 


Pioneer C56A speaker system as Studio 
Monitor 4 neat P58 Turntables studio 
transcription units (2 only shown above). 


THE CHOICE OF MEN WHO KNOW AUDIO EQUIPMENT 

IIIIKIIIMIIIIIIIIIIIIIIIIIIIIIIIflllllllllllllMllllllllllllllllllllllltlllHItllllllllllltlllllflllllllllllllllllllllllllllllllltlllllllllllllllllllllllHIIIIIIinillllllllllllllllllllllHIIItllllll 


PIONEER welcomes and congratulates 
Mack's and 3XY on joining 
the large Pioneer family. 


New Stereo Centre for Adelaide public. 

MACK'S ELECTRONICS, 

199 Rundle Street-, Adelaide. 


3XY MOBILE STUDIO 
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A Silicon Diode 
Noise Generator 

Last month we published details of a thermionic diode 
noise generator which could be used to effect front- 
end improvements in receivers operating up to 
220Mc and, in fact, could be used to take actual 
’’noise factor" measurements on such receivers. This 
month, as promised, we present a silicon diode unit 
which, although it cannot be used to make actual 
noise factor measurements, can still be an extremely 
useful unit in improving receiver front ends. Its 
advantage is that it is simple and economical to 
construct. 

Bf Keith Jelficeat 

I N our particular unit we used a microwave mixer diode 
type 1N23B but the same circuit can be used with a 
variety of diodes, some type numbers of which follow: 
1N21B, 1N21C, 1N23B, 1N23C, 1N25, 1N82, 1N82A. All 
of these diodes are microwave units for use on frequencies of 
lOOOMc and upwards and most of them have been, and still 
are, available from various disposals sources. 

Although the more commonly available types of silicon 
and germanium diodes will all generate noise in this circuit, 
their output falls off quite rapidly in the VHF spectrum, 
mainly due to their higher junction capacitances. The types 
we have listed have very low junction capacitance and it is 
recommended that one or the other of them be used. 

Elsewhere in this article will be found a photograph 
showing a typical piece of microwave “plumbing” with an 
inset showng the position normally occupied by one of 
these diodes. This photograph may be of assistance in 
identifying the type of equipment from which one could 
expect to obtain a diode at the local diposals store. 

The silicon diode noise generator produces a noise 
output which is proportional to the diode current and the 
load resistance but, unlike the thermionic noise diode, its 
noise output for a given diode current is not constant from 
diode to diode of the same type number. 

METERING OPTIONAL 

This factor precludes the use of a fixed formula or a 
nomograph to obtain actual noise figures with the silicon 
diode but does not mean there is no point in metering 
the current through the diode. In our experience we found 
that the noise output for a given current in individual 
diodes was fairly constant over a period of several hours, 
or the time it might take to make front end adjustments 
to a receiver under test. 

For this reason we felt it was worthwhile to include 
metering facilities so that the effect of individual adjust¬ 
ments on a recever could be easily noted. If the cost of 
a meter is a problem, however, it could be dispensed with 
and the setting of the 50K pot. could be used as a guide 
during adjustments. 

A glance at the circuit diagram of our silicon diode 
generator will show how few components are involved in 
its construction. Basically it is similar in. circuit and opera¬ 
tion to the thermionic diode generator with the diode cur¬ 
rent in this case being varied by the carbon pot. placed 
in series with the diode cathode return to the battery. 

A 70 ohm non-inductive resistor is used as an anode 
load for the diode and a .Olmfd capacitor (ceramic) pro¬ 
vides DC isolation from the output terminal. With this 
noise generator there would be no need to change the 
value of the anode load resistor if a 50-ohm input receiver 
were being tested, since the generator is only an arbitrary 
standard and any slight mis-match presented would be no 
problem. 




Our silicon diode noise generator is housed in a standard 
instrument case which leaves ample room for the hand¬ 
ful of components required. 
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S F OR 


PLUG IN 
BRIGHTEN ER 




TRANSFORM '-ills 

for special applications! 



PICTURE TUBE BRIGHTENER 

A complete plug-in Transformer Unit to brighten 
and prolong the life of ageing T.V. picture Tubes. 
Fitted in seconds! 



TRANSFORMER KIT FOR 45 WATT 300V. DC/DC CONVERTER 

Comprising the lightweight “Toroidal” Power 
Transformer complete with Filter and R.F. 
Ferrox-cube chokes. 



POWER TRANSFORMER FOR 60 WATT 400V. DC/DC CONVERTER 

Build your own Converter and Save! Lightweight 
“Toroidal” Power Transformer Type PT2116. 



POWER TRANSFORMER FOR “MULLARD” BATTERY CHARGER 

Type PT2215 . . . specially designed for the latest 
“Mullard” Compact Battery Charger. 


Available from your local A. & R. Stockist. 

A&R TRANSFORMERS pty. ltd. 46 LEXTON RD., BOX HILL, E.11, VIC 

Phones: 89 0238, 89 0239 



noise reduced, front to 


frc^ip^som^fbedback red uc^JbyCordioid char* 
"OctefistrC with this High grade ttiglTTr u tp u t ui rf f T 


27XA CRYSTAL 
CARDIOID 

FIRST OF ITS 
IN AUSTRALIA. 


Price:— 

Retail £5 1 0 

Plus Sales Tax 10 7 

'frequency range achieved with this fully pro- 
fed Crystal Element. 

Attractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



AGENTS D. K. Norfhover & Co. — Neil Muller Ltd. — Homecrafts (Ta$.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 
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8 Bromham Place, Richmond, Vie. 
205 Seacombc Rd., Brighton, S.A. 
33 Bowen Street, Brisbane, Qld. 
King's Place, Perth, W.A. 

29 Gibbes St., Chatswood, N.S.W. 


The maximum current drawn by the 
particular type of diode we used is 
around 9 milliamps and our metering 
circuit was accordingly arranged to read 
0-1, 0-5 and 0-10 milliamps. We used 
the same type of meter as in the 
thermionic unit (1.0mA. at lOOohm 
meter resistance) and our shunts are 
calculated for this meter. 

In order to conserve front panel space 
and cut down on the number ot com¬ 
ponents used, we arranged the meter 
switch so that the generator is "off” in 
the first position of the switch, the first 
“on” position being the 10 rniiliamp 
range. Having the highest current range 


It desired, the 
meter and meter- 
ing circuit could 
be omitted from 
our unit, in which 
case variations in 
receiver noise fig- 
ure could be ob¬ 
served by noting 
the position of 

the 50K diode 

current control re¬ 
quired to produce 
a given noise out - 
put after each 

adjustment . 


in this position affords some measure 
of protection to the meter since, if the 
ranges were reversed and the 50K pot. 
were at its minimum resistance at the 
instant of switching on, the meter could 
have 9 milliamps passing through it 
when it was set to read 1 rniiliamp full- 
scale. 

Construction of the silicon diode noise 
generator should present few problems. 

To house the device we used one of 
the standard instrument cases originally 
designed for our “Transistor Signal 
Generator.” This case measures 6T by 
4i by 2 inches and provides ample room 
for all components. If the metering cir¬ 
cuit is not to be included a much smaller 
and simpler case could be used. 

Our photograph of the rear- 
panel shows quite clearly the position 
of all major components. As a 6-volt 
battery, we used four number 1015 type 
dry cells mounted in a special type of 
plastic holder which is normally used 
in miniature transistor radios. 

This battery pack is retained in posi¬ 
tion by a brass strap one end ot which 
is soldered to the 50K potentiometer 
and the other retained by one of the 
meter’s four securing bolts. 

All of the various diodes which are 


Microwave mixer 
diodes of a type 
suitable for use in 
our noise gener¬ 
ator may be found 
in the "plumbing*, 
cf ex-disposals 

radar equipment. 
Our illustration 
shows a typical 
piece of radar 
"plumbing" and 
the position occu¬ 
pied by the diode. 


PARTS LIST 


1 70 ohm high stability resistor. 

1 25 ohm high stability resistor. 

1 11.1 ohm high stability resistor. 
1 50K Lin. potentiometer. 

1 1N23B microwave diode. 

2 .Olmfd ceramic capacitors. 

1 co-ax socket. 

1 2-pole 4-position switch. 

1 battery holder and 4 "penlight" 
1.5 volt ceils. 

1 0-1 mA meter, 2 5/8" by 2 3/8" 
case. 

2 instrument knobs. 

1 instrument case, 6i x 4J- x 2 
inches. 


suitable for use in 
this instrument are 
designed to be plug¬ 
ging into waveguides and other portions 
of microwave equipment, and to this end 
they are equipped with a “base” which 
measures fin in diameter and a “tip” 
which is 3/32 in in diameter. 

In most of the diodes we have en¬ 
countered, the “base” and “tip” were 
gold-plated brass and, as such, they 
would probably be most easy to solder. 
The application of a soldering iron to 
the diode would, however, be likely to 
destroy it and it is strongly recommend¬ 
ed that metal clips be used to make 
electrical contact with the unit. 

In our case we used a grid clip from 
one of the older type valves (6U7G etc.) 
as a connection to the “base” and a pin 
from an octal socket to make connec¬ 
tion to the “tip.” As with the thermionic 
generator, lead lengths from the diode 
anode to the load resistor and the co-ax 
output socket should be kept as short 
as possible. 

As mentioned earlier, the diode anode 
load resistor should be of the carbon, 
non-inductive variety. It is most im¬ 
portant that this resistor should be a 
non-inductive type and not simply a 
wire-wound unit moulded in the same 
case (and therefore having tne same 
appearance) as a carbon unit. If there is 
any doubt about the composition of the 
resistor you propose to use, it is best to 
obtain two of tho same type and break 
one open in order to determine their 
composition. 

The method of using this generator is 
identical to that given for the thermionic 
unit with the exception that, once a low¬ 
est value of diode current has been 
achieved by adjustments to the receiver, 
it will not be possible either by formula 
or nomograph to determine the actual 
noise figure of the receiver. 


For World Wide Reception 


EDDYSTONE 840 C : AC/DC 

Communications Receiver 480 Kc/s—30 mc/s. 

★ Send for technical brochure. Price: £111/12/7 

C T \ 


GET TOUR 

AMATEUR 

LICENCE 


The N.S.W. Division of the Wireless 

Institute of Australia will commence a new 
series of classes for the A.O.C.P. on Feb¬ 
ruary 12, 1964, at the Wireless Institute 

Centre, 14 Atchison Street, Crow’s Nest. 

Lectures will include telegraphy instruc¬ 
tion enabling the applicant to obtain the 
FULL CERTIFICATE. 

Classes will be held on Monday and 

Wednesday evenings from 6.30 to 9 o’clock, 
and running through till December* 16 in 
readiness for the January, 1965, examina¬ 
tions. 

Course Fee: £7/7/- per term or 
£20 cash (three terms). 

Intending students should apply in writing 
to the Course Supervisor. 

COUNTRY CLIENTS are reminded that 
we have the Correspondence Course 
details, obtainable from the wireless 
Institute Centre, Crow's Nest. 
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BOOKS ON TRANSISTORS 

BASIC TRANSISTOR COURSE (Gernsback 
No. 111). Just received. PRICE: 43/6. 

TRANSISTORS AND CRYSTAL DIODES. For 
8/ this is a good buy. 

ABCs OF TRANSISTORS. (From Sams. 
U.S.A.) PRICE: 13/. 

NEW — Just out! This one goes straight into 
business (and should, ideally, be preceded by 
a reading of one of the foregoing three 
books), R. V. Leedham’s SEMICONDUCTOR 
CIRCUIT DESIGN. PRICE: 11/6. (You can 
get this — also TRANSISTORS AND 
CRYSTAL DIODES — at capital city book¬ 
shops). 

TRANSISTOR CIRCUIT MANUAL — by Alan 
Lytel. New, from Sams, U.S.A. PRICE: 52/. 
This is a splendid work, written for the prac¬ 
tical man. 


MAGAZINE SUBSCRIPTIONS 

The leading American radio/TV monthly maga¬ 
zine costs you 5/6 to 6/ over the counter 
here — we get it for you (and you receive 
it before the bookshops/newsagents do) for 
£2/14/ a year. Yes, 12 issues of “ELEC¬ 
TRONICS WORLD” for at least 12/ a year 
less than you pay when buying over-the- 
counter. Also, “RADIO-ELECTRONICS” 
can be had through us. Price is £2/18/6 
per year. 

For hams “CO” and “QST” — both at £2/14/ 
and Australia’s own AMATEUR RADIO at 
24/. 

For the hi-fi fan we offer “HI-FI NEWS” — 
£1/18/ per year. 

Remember, when dealing with us you get 
SERVICE — and a guarantee that you will 
get all issues! 

Arid why not let us fix your “RADIO. TV 
AND HOBBIES” subscription for you? Wc 
look after hundreds of subscriptions. Only 
35/ a year, and you get your copy well before 
the newsagent does. When dealing with us, 
you do not miss out on any copies. 

Ask for our latest list of magazines for which 
we take subscriptions. Don’t bother to even 
send a 5d stamp—just a simple note giving your 
name and address. 


RADIO/TV SERVICING 

SERVICING TRANSISTOR RECEIVERS 
(Pettit). — This has been so popular it has 
sold out on two occasions recently. PRICE: 
11 / 6 . 

BENCH SERVICING MADE EASY. (From 
Sams. U.S.A. Well reviewed by “R., TV 
and H.”) PRICE 30/. 

101 WAYS TO USE YOUR OSCILLOSCOPE 
(Sams. U.S.A.) PRICE 26/. 

101 WAYS TO USE YOUR SIG GENERATOR 
(Sams. U.S.A.) PRICE: 21/. 

TV TROUBLE ANALYSIS — by Harry Milcaf. 
Read “R., TV and H.” review (p81, Aug., 
1962) oa this book . . . And it is a good 
one! From Gernsback, U.S.A. PRICE: 35/. 

NEW ! ! RADIO SERVICING MADE EASY 
— new, two-volume work from Gernsback, 
U.S.A. Free brochure available on this one. 
PRICE: £3/14/ the pair. 

RADIO & ELECTRONIC LABORATORY 
HANDBOOK — 537 pages. Sec what 

“R., TV and H” (pl09. May, 1963) has to 
say! This is a superlative work. PRICE: 79/3. 

NEW — Just out . . . from Gernsback. U.S.A. 
comes their new, enlarged THE OSCILLO¬ 
SCOPE. The last, and much smaller edition, 
sold out several times. PRICE: 37/6. 

And the last one on servicing for this month 
—Milton River’s TELEVISION RECEIVER 
SERVICING . . . This book is regarded as 
the “classic” of all practical TV servicing 
works. It’s big. in every way. but the price 
is sensible — 68/9. 


COURSES 

Don’t spend pounds and pounds on courses — 
it’s all in these books: 

For the veriest beginner. Pitman’s famous book. 
A FIRST COURSE IN WIRELESS. PRICE: 
19/9. 

And THREE NEW ones from the U.S.A — 
BASIC TRANSISTOR COURSE (GL111) 
PRICE: 43/6. 

BASIC MATHS COURSE (GL100). PRICE: 
48/. 

BASIC INDUSTRIAL ELECTRONICS 
COURSE (GL109). PRICE: 43/6. 


BOOKS BOOKS 


For the sort of course that provides the maths 
and theory for passing standard radio exams, 
wc have what is now a widely-used text series 
in technical colleges — Dr G. N. Patchett’s 
RADIO SERVICING . . . Vol. 1 (9/); Basic 
Electrotechnology, Vol. 2 (13/); Intermediate 
Radio Theory, Vol. 3 (9/); Final Radio 

Theory, Vol. 4 (8/); Fault Finding, Vol 6 
(13/); Typical Final Radio Exam Papers, with 
suggested answers . . . SPECIAL ! ! Arriving 
late in November — “RADIO SERVICING 
PROBLEMS.” This book, which will be 
available from all capital city bookshops, will 
sell for 8/. It gives over 250 problems with 
answers. 

BASIC RADIO COURSE (43/6), BASIC TV 
COURSE (43/6) . . . Both from Gernsback, 
U.S.A. We will be delighted to send you 
a free, descriptive brochure on each, on 
request. 


MULLARD BOOKS 

We have plenty of free descriptive brochures 
on these, if you would like to see what they 
are all about before buying. In stock we have 
(postage included): 

CIRCUITS FOR AUDIO AMPLIFIERS. 13/11. 
MULLARD REFERENCE MANUAL OF 
TRANSISTOR CIRCUITS, 16/5 (no 
brochures, sorry). 

TRANSISTOR RADIOS: CIRCUITRY AND 
SERVICING. 5/11. 

STEREO SOUND SYSTEMS, 6/11. 

VINKOR MANUAL, 5/11. 


RADIO CONTROL OF MODELS 

Wc have plenty of copies of the Gernsback 
classia work “RADIO-CONTROL HAND¬ 
BOOK,” by American Howard McEntee. 
PRICE: 52/. (Excellent review p81, Aug., 62, 
“R., TV and H.”) 

For the newest book on British developments 
buy Judd’s RADIO CONTROL FOR MODEL 
SHIPS. BOATS AND AIRCRAFT. (This is 
a recently-released, brand new work.) PRICE: 
23/6. 

Subscribe to the monthly magazine devoted to 
R-C work. “RADIO CONTROL MODELS 
AND ELECTRONICS.” We will arangc your 
subscription for you for 38/ per year. 
Deliveries guaranteed. (Send a 6d piece — 
or 6d stamp — for a sample copy (May, 1963, 
issue) and also a list of all our books on 
R-C ) 

“RADIO CONTROL OF MODELS” (Sommer- 
hoff). PRICE, 8/- 


THE "ABC" BOOKS (Sams, U.S.A.) 

Right up-to-the-minute introductions, written 
clearly and authoritatively on the following:— 
ABC’s of ELECTRONIC ORGANS. PRICE: 

21/. (Reviewed p8l, Aug. 62, “R., 
TV and H.”) 

“ MISSILE GUIDANCE. 21/. (Review¬ 
ed p82. Aug.. 62, “R., TV and H.”) 
“ MODEL CONTROL, 21/. 

“ TAPE RECORDING, 16/. 

TRANSISTORS. 13/. 

“ TUNNEL DIODES. 21/. 

“ ULTRASONICS, 21/. 

„ RADAR, 21/- 

„ MODEL RADIO CONTROL, 21/.. 


TAPE RECORDING 

THE “GRUNDIG” BOOK. PRICE: 19/9. 
THE “PHILIPS” BOOK. PRICE: 21/. 


ELEMENTS OF TAPE RECORDER CIRCUITS 
(By Burstein and Poliak, U.S.A.). PRICE, 29/9. 

HOW TO GET THE BEST OUT OF YOUR 
TAPE RECORDER. (This is really good.) 13/. 

EXTRA EQUIPMENT FOR YOUR TAPE 
RECORDER. (The newest work in this field.) 
PRICE: 9/. 

Subscribe to “THE TAPE RECORDER.” 35/ 
per year for this monthly. Send us your 
subscription and we do the rest. Deliveries 
guaranteed. 


HINTS, KINKS, GADGETS, 
WRINKLES 

ELECTRONIC GADGETS FOR THE CON¬ 
STRUCTOR — Capitance relays; Electronic 
musical instruments; Mystery displays; Phto- 
electric novelty; Baby alarm; Intercomm. 
system. PRICE: 7/. 

ELECTRONIC NOVELTIES FOR THE CON¬ 
STRUCTOR — Tranistorised midget radio 
model control system; Light-beam communi¬ 
cator; Closed-circuit TV system, etc. PRICE: 
8 /. 

ELECTRONICS EXPERIMENTS AND PRO¬ 
JECTS (from Sams, U.S.A.). PRICE: 26/. 

20 SUGGESTED CIRCUITS — Speech-operat¬ 
ed switch; Production electronic timer; Hi-fi 
TRF tuner unit, etc. PRICE: 5/6. 

TRANSISTOR CIRCUITS FOR THE CON¬ 
STRUCTOR Nos 1, 2 and 3. PRICE (ea.) 5/. 

ELECTRONIC HOBBYIST’S HANDBOOK 
(GL69), from Gernsback, U.S.A. PRICE: 25/9. 

MAGAZINE — Send lOd in stamps for a 
sample copy (July, 1963, issue) of “THE 
RADIO CONSTRUCTOR.” This magazine 
is Britain’s “R., TV and H.,” and is thor¬ 
oughly worth while. We can fix a subscription 
for you for 38/ a year. Deliveries guaranteed. 
But see a copy first. 


BOOKS FOR HAMS 

Just out! New AUSTRALIAN RADIO 
AMATEUR CALL SIGN BOOK. PRICE: 6/8. 

AMATEUR RADIO HANDBOOK (Radio 
Society of Great Britain). Ask us to send 
you the impressive reviews on this book. 
Don’t bother to send a stamp: just ask. 
Priced at £2/14/9, this is an excellent work. 

VHF HANDBOOK — by Orr & Johnson 
(U.S.A.). PRICE 30/. 

WORLD RADIO-TV HANDBOOK (1963 Edn.). 
Ask for free brochure on this one. PRICE: 
26/. 

ARRL ANTENNA BOOK. PRICE: 31/. 

RADIO AMATEUR OPERATOR’S HAND¬ 
BOOK (published by Data Publications, Lon¬ 
don). PRICE: 6/. 

101 WAYS TO USE YOUR HAM TEST 
EQUIPMENT (Sams. U.S.A.). PRICE: 25/9. 

UNDERSTANDING AMATEUR RADIO (from 
ARRL). PRICE: 25/. 

Subscribe to Australia’s national monthly maga¬ 
zine for hams! “AMATEUR RADIO.” We 
will be pleased to arrange your subscription 
for 24/. Deliveries guaranteed. 

Also, we take subscriptions to the two big 
American ham magazines — “QST” and 
“CQ.” Rates arc £2/14/ a year, each. 
Deliveries guaranteed. Send us your order, 
and we do the rest. (And it’s cheaper! 
Purchased from a newsagent, thes c cost you 
£3/3/ a yc^r; our way you get them cheaper 
and quicker!) 


NOTE: The prices we charge are those set by The Australian Book Sellers' Association— 
the price-fixing authority for all books sold in Australia. Please pay by cheque or 
money order. Do NOT send cash. 

ELECTRONICS PUBLICATIONS 

(AUSTRALIA) 

A Division of the Electronic Organ Company (Australia) 

11 CADOW STREET, PYMBLE, N.S.W., AUSTRALIA 

Our business is conducted through the malls solely. No books are sold at this address, 
which is that of our Registered Office only. 
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A SET THAT SOMEONE BUTCHERED 

"Butcher" is a nasty word in servicemen's language. It is about on a 
par with "ham" in the theatrical world, or "quack" in the medical pro¬ 
fession. Applied to a serviceman, it implies the type of person who, 
rather than do a job as it should be done, will improvise a repair, gen¬ 
erally in the crudest possible manner — and often to the detriment 
of the equipmenh concerned. It is not a word I like to use, but I think 
the story I am about to tell justifies it. 

T HE first point I would emphasise is 
that I am not discussing the heavy 
handed, “do-it-yourself’’ type, who tries 
to apply his skill as a lawn mower 
mechanic or clock repairer to the family 
TV set. To be sure, he often finishes 
up doing more harm than good, and may 
send a genuine serviceman’s blood pres¬ 
sure up a point or two, but we can gen¬ 
erally laugh at him in retrospect. For, 
after all, he has deceived no one, ex¬ 
cept perhaps his wife, and he is unlikely 
to do that’a second time! 

Nor am I condemning improvisation. 

We all have to improvise at times and, 
when the correct replacement is no 
longer available, it is either improvise or 
nothing. A serviceman who didn’t try 
to fix a set, just because the ideal part 
was no longer available, would hardly 
be worth his salt. 


SELFISH MOTIVE 

What I am concerned about is the 
professional serviceman who improvises 
when it is quite unnecessary, and for 
purely selfish reasons. This type impro¬ 
vises simply because it is easier and/or 
quicker than obtaining the correct re¬ 
placement and fitting it properly. All he 
is interested in is getting the set going 
as quickly as possible, by any means 
possible, and be blowed to what hap¬ 
pens to it afterwards. 

The sooner the trade is rid of his 
type, the better for all concerned. 

To start at the beginning, this story 
started as a fairly routine call to look at 
a TV set. The call came as many calls 
do, by courtesy of a neighbour who hap¬ 
pened to be shopping in my vicinity. 
And, as often happens in such cases, the 
neighbour merely stated the bald fact 
that Mr So-and-So’s TV set had broken 
down, and would I please come and 
have a look at it? 

It is not the messenger’s fault, of 
course, but messages like this are one of 
the minor frustrations of a serviceman’s 
life. When the owner himself makes the 
contact, it is relatively easy to inquire, 
tactfully, as to the make of set, approxi¬ 
mate age, general nature of the fault, 
etc., so that one may be well prepared 
for the job when it is encountered. But 
owners seldom think to include any such 
information in a message by a third 
party, and it is seldom much good the 
serviceman asking questions; the messen¬ 
ger just doesn’t know. 

Yet such information is important. 
Experience soon teaches us that certain 
makes of set have certain idiosyncrasies; 
mention a certain set and a common 
fault to most servicemen and they will 


probably name the precise component, 
the nature of its failure, and what 
screws need to be removed to get at it! 

Maybe this approach is an essentially 
practical one, but it is mighty valuable 
when one has to clear a certain num¬ 
ber of sets a day just to pay the shop 
rent. Time enough for the slide rule and 
higher electronic theory when a really 
tough one comes along. 

In this case the messenger could not 
tell me a great deal. However, he did 
know the make of the set, and that it 
was a 17in model. Well, that was some¬ 
thing anyway. Then, almost as an after¬ 
thought, he recalled the owner saying 
something about “blue sparks in the back 
of it.” 

I pricked up my ears at that. I knew 
this set well enough. It was a fairly old 
model, of a brand well known in its 
day, but which had since gone off the 
market. Among other things, it was one 
of the few “transformerless” designs 
which have appeared in this country. 
More particularly, the early models were 
rather notorious for horizontal output 
transformer failures, and the “blue 
sparks” could well indicate such a 
failure. I packed a replacement trans¬ 
former anyway, just in case. 

While I was never able to track down 
the real story behind the failure of these 
transformers, what is known is rather 


interesting. And, in view of what I sub¬ 
sequently found, it may help the reader 
to appreciate the story if I provide what 
background I can at this point. 

The transformer was wound on the 
conventional rectangular core. This was 
supported horizontally in a plastic frame, 
roughly in the shape of an inverted 
“U.” The vertical portions of the “U” 
supported the core, while the horizontal 
portion was moulded into a channel 
which held the EHT rectifier (1S2), 
which was also mounted horizontally. 
The 1S2 socket and filament pickup loop 
were supported by the valve. Terminals 
for the various transformer tappings 
were simply eyelets moulded into the 
plastic frame. 

PLASTIC FAILURE 

It was the plastic which proved the 
weak link. After a few years’ service it 
became badly distorted, perhaps due to 
heat, and at the same time, appeared 
actually to disintegrate. It would take 
on a distinct crystalline structure, and 
tiny crystals would break away from the 
main body, sometimes to be shed com¬ 
pletely, sometimes to remain on the 
surface like a kind of plastic “frost.” So 
severe was this action that it was not 
unusual to find these transformers with 
a whole section of the plastic completely 
missing. 

The crystals, incidentally, appear to 
have a distinct “acid” characteristic; 
They have a quite definite smell which 
strongly suggests an acid of some kind, 
while handling them produces a mild 
irritation on the tips of the fingers. Also, 
steel tools which are handled after hand¬ 
ling the transformer are likely to rust 
quite severely. 

As well as all this—or perhaps 
of some of it—the plastic seemed 
lose its normal insulation 
Breakdowns would occur between 
nals, sections of the transformer or 


The EHT trans¬ 
former as I found 
it. The top plastic 
section is com¬ 
pletely missing, 
the visible side 
half gone, and 
the other side is 
almost as bad. 
Note the "frost¬ 
ing" of plastic 
crystals on the 
transformer core. 
The plastic tube 
is the piece used 
as a "bodgie" 
support for the 
7S2. A piece of 
glass from the 
7S2 envelope is 
seen in the fore¬ 
ground. 
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ciatcd circuitry would be overloaded, 
and the set would fail completely. 

No one I have spoken to seems to 
know the precise reason for the plastic 
failure, but there have been some sug¬ 
gestions that the presence of the high 
voltage has some effect on its chemical 
composition. This, I imagine, might be 
similar to the action of high voltage on 
rubber, and which was responsible for 
the rapid deterioration of high-tension 
ignition cables in cars, in the days before 
suitable plastics were developed. 

OZONE ACTION 

In this case the chemical reaction is 
fairly well understood. The high voltage 
creates ozone, and ozone has a detrimen¬ 
tal effect on the chemical composition 
of rubber. Whether ozone might simi¬ 
larly affect certain types of plastic is 
something about which I cannot be cer¬ 
tain, but it is one suggested explanation 
for the phenomena under discussion. 

This, then, was the background against 
which I approached this particular set. 
Before even bothering to switch it on 
I slipped the back oft the cabinet and 
took a look at the cage. Without even 
removing the cover, I realised that all 
was not well, though I was hardly pre¬ 
pared for what I found when I did take 
it off. 

I had expected a damaged transformer, 
so it came as no surprise to find that it 
had disintegrated in the classic manner, 
except that it was by far the worst 
case of its kind that I had ever seen. 

What really shocked me was that 
someone, apparently possessed of more 
ingenuity than electronic know-how, had 
already had a go at patching things up. 
And this must have been at a time, even 
then, when the transformer was clearly 
beyond all aid. As a result, it had suf¬ 
fered far more damage than any other 
of this type that I had ever seen, and 
had ruined a perfectly good 1S2 into 
the bargain. 

As I mentioned earlier, the plastic 
framework supporting the transformer 
core also provided a channel into which 
the 1S2 was fitted in a horizontal posi¬ 
tion. Unfortunately, this channel—in 
fact the whole of the horizontal portion 
and a goodly portion of the vertical 
section as well—no longer existed. It 
had long since disintegrated, in the 
manner already described. 

BODGIE REPAIR 

What was more, it was fairly obvious 
that the 1S2 support had been missing a 
long time, because the last person who 
had worked on the cage had improvised 
an alternative support. This consisted 
of a short length of large diameter (about 
iin O.D.) plastic tubing which had been 
jammed over the 1S2 top cap, being of 
just the right size to fit neatly over the 
slightly larger diameter step at the base 
of the top cap proper. 

The other end of the tubing had then 
been forced through a convenient hole 
in the side of the cage and finally se¬ 
cured in place with a cadmium plated 
bolt of the type normally used in aerial 
and aerial mast assembly. This had been 
forced into the plastic tubing from out¬ 
side the cage, effectively wedging it in 
the hole in the cage cover. 

What about the connection to the top 
cap? 

A very good question. Our hero had 
simply unsoldered the regular clip from 
the EHT transformer lead, then soldered 
the lead direct to the 1S2 top cap. There 
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had been enough lead, though only just, 
to allow this to be done and the plastic 
tube to be jammed over the top, and 
still keep the 1S2 clear of the winding. 

And so the set had carried on, the 
1S2 supported rather tenuously on the 
end of a length of drooping plastic, and 
the EHT transformer rapidly disintegra¬ 
ting as it bravely struggled on, long past 
the time when it should have been given 
a decent burial. 

In fact, the most recent result of this 
set-up appeared to have been the un¬ 
fortunate demise of the 1S2. The plas¬ 
tic tube had allowed the valve to droop 
sideways to such a degree that the base 
end of the valve was resting against the 
damper diode tap terminal moulded in 
the plastic. This, presumably, had al¬ 
lowed a spark to jump from the damper 
diode tap, through the glass envelope, to 
one of the support wires. 

Valve envelopes don’t take kindly to 
this kind of treatment, and the result was 
almost a foregone conclusion. The glass 
fractured, and I found a piece roughly 
the size and shape of a sixpence, lying 
on the bottom of the cage. 

Naturally, I wanted to know who had 
been responsible for such butchery, and 
took the first opportunity to ask the own¬ 
er about it. But not, I would emphasise, 
in so many words. Such things call 
for diplomacy. For all I knew, he might 
have done it himself, while there was an 
even better chance that it was the work 
of some well-meaning relative or friend. 

Imagine how I felt, therefore, when 
the owner told me, quite blandly, that 
it was the work of another serviceman. 
For a moment I was almost inclined to 
doubt the statement, until I remembered 
that cadmium plated aerial assembly bolt. 
Where else would one find such an item, 
other than in a professional serviceman’s 
kit? And, for that matter, why should 
the owner tell my anything but the 
truth? 

UNPLEASANT TRUTH 

In the circumstances, I was reluctant¬ 
ly forced to accept an unpleasant fact; 
that a professional serviceman had been 
responsible for as gross a piece of butch¬ 
ery as I had encountered in a long time, 
including those by well-meaning non¬ 
technical types, who at least had the 
excuse that they knew no better. When 
things like this can happen, even occa¬ 
sionally, it is small wonder that mem¬ 
bers of the public complain of being 
fleeced, and brand all servicemen as 
rogues. 

Of more immediate importance was 
the full extent of the damage which the 
set may have suffered. Apart from the 
two obvious casualties, the EHT trans¬ 
former and the 1S2, it seemed likely that 
other components, both in the cage and 
elsewhere, may have been damaged. 

Unfortunately, this proved to be all 
too true. It needed only a brief test to 
show that the main power supply, at 
least, had taken a pretty solid beating, 
presumably due to the overload imposed 
by the breakdown in the cage. 

The power supply consisted of a half 
wave selenium rectifier, working directly 
from the mains, followed by a fairly con¬ 
ventional capacitor input filter. As far 
as I could make out, the rectifier had 
broken down as a result of the overload, 
allowing raw AC to reach the electroly- 
tics, which had also packed up. And, 
apart from the main electrolytics in the 
filter network, there were others else- 
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where on the HT line which would also 
need to be checked. 

But this was enough for a start. The 
job was now well beyond the stage where 
it could be repaired in the customer’s 
home, and I suggested that I take it 
back to the shop and go over it thor¬ 
oughly. The owner was quite agreeable 
and apparently wasn’t over concerned 
about the cost of repairs, even though 
I had warned him that what I had dis¬ 
covered so far would cost quite a sub¬ 
stantial amount. 

With the set on the bench, I took 
another look at the cage. So much had 
happened in this part of the set, it 
seemed likely that the full damage was 
not yet known. First I checked the two 
remaining valves, the damper diode and 
the line output valve. The latter seemed 
none the worse for anything that had 
happened, but the damper diode proved 
to be another casualty. 

CAUSE OR EFFECT 

Just why it had failed was difficult 
to say. The cage was in such a mess 
it was difficult to distinguish between 
cause and effect. It may have been that 
the transformer breakdown had over¬ 
loaded the valve, or it may have been 
that a valve failure had overloaded the 
transformer, and thus aggravated what 
was already a dangerous situation. For¬ 
tunately, it was of academic interest only. 

I also checked over the minor com¬ 
ponents, at least as well as I could in 
the circumstances, and these seemed to 
have come through the ordeal unscathed. 
At any rate, there seemed to be no rea¬ 
son why I should not apply power to 
the circuit when the transformer was re¬ 
placed. 

The damaged electrolytics were only 
a routine job, though I did seek out seve¬ 
ral others on the HT line and replace 
them also. While some were isolated 
by decoupling resistors and may not have 
been so seriously affected, it seemed wise 
not to take any chances. 

The rectifier was not quite so easy. 
The original type was no longer readily 
available, so some kind of substitute had 
to be found. Fortunately, a pair of 
OA210s connected in series are quite 
capable of carrying the current and with¬ 
standing the peak inverse voltages in¬ 
volved. The only precaution needed ap¬ 
pears to be a .47M resistor connected 
across each to ensure substantially equal 
peak inverse voltage distribution. 

The transformer replacement was 
quite straightforward. The replacement 
unit was designed to be a direct mechani¬ 
cal replacement for the old unit and, in 
general, followed the same general shape 
and method of construction. However, 
the troublesome plastic frame had beer, 
replaced by a much simpler structure 
in sheet bakelite, with an ingenious sup¬ 
port for the 1S2 to hold it in approxi¬ 
mately the same position as before. 

With the transformer in place and the 
cage tidied up generally, I checked ovei 
the rest of the chassis for any other 
obvious faults. Finding none, I fitted a 
new damper diode into the cage and 
rather gingerly switched on. With all 
that had happened, I still couldn’t be 
sure that I had found all the faults. 

To my relief, there were no sparks 
or sheets of blue flame, and the set ap¬ 
peared to warm up normally. Then came 
a burst of music from the speaker, fol¬ 
lowed a little later by a test pattern. 
Well, if there were any faults left, they 

(Continued on Page 75.) 
Television & Hobbies, November, 1963 



i 




HEAR 

PERFECTION 


Perfection in sound 
reproduction depends 
upon choosing the 
correct equipment 
for the job. 

How can you be 
sure you’ve made 
the correct choice? 
You’ll find all 
the answers on 
THE FOLLOWING 
3 PAGES . . . 

UCTION 

















LOUDSPEAKERS 




Whether monophonic or stereophonic, sound reproduction without High 
Fidelity is like a picture without colour. Goodmans High Fidelity range 
gives you the choice of the perfect loudspeaker equipment for every 
purpose and budget. 
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8' AXIETTE 8 

6w. (12w. U.S.A.) 
40-15,000 c/s. 

8' TWIN AXIETTE 8 

6w. (15w. U.S.A.) 
40-18,000 c/s. 

8' TRIAXIOM 8 

6w. (15w. U.S.A.) 
40-20,000 c/s. 

10' AXIOM 10 

lOw. (20w. U.S.A.) 
40-15,000 c/s. 


10' TWINAXIOM 10 

lOw. (20w. U.S.A.) 
40-18,000 c.'s. 

10' TRIAXIOM 10 

lOw. (20w. U.S.A.) 
40-20,000 c/s. 

10' AXIOM 80 

6w. (12w. U.S.A.) 
20-20,000 c/s. 

12 AXIOM 201 

15w. (30w. U.S.A.) 
30-16,000 c/s. 


12' AXIOM 301 

20w. (40w. U.S.A.) 
30-16,000 c/s. 

12” TRIAXIOM 212C. 

15w. (30w. U.S.A.) 
30-20,000 c/s. 

12' TRIAXIOM 612C. 

20w. (40w. U.S.A.) 
30-20,000 c/s. 

12' AUDIOM 51 

15w. (30w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c/s. 


12 AUDIOM 61 

20w. (40w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c/s. 

15" AUDIOM 80 

25w. (50w. U.S.A.) 
Fundamental Resonance: 
30 or 60 c/s. 

18" AUDIOM 90 

50w. (lOOw. U.S.A.) 
Fundamental Resonance: 
40 or 60 c/s. 


GOODMANS INDUSTRIES LIMITED., 

Axiom Works, Wembley, Middlesex, England. 

Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD., 

60, Clarence St., Sydney, N.S.W. Telephone: 29 1571 (3 lines). 



















CONTROL 
UNIT 


TAPE 

RECORDERS 


Used with a single 
QUAD 11 power amplifier 
the unit provides 
every facility and 
refinement necessary 
for highest quality 
monaural reproduction. 

Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD 

60 Clarence St., Sydney. Telephone 29-1571 (3 lines) 

WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor , tcho soil! gladly demonstrate this equipment. 


With facilities for mono-stereo 
recording and play back, and 
incorporating 4 separate amplifiers 
for maximum versatility. 

What the Series “420” will do: 

1. Mono records and plays back with 
continuous monitoring on either 
channel. 

2. Stereo records and plays back with 
continuous monitoring on both 
channels. 

3. Plays back four-track pre-recorded 
material (Model 424 only). 

4. Plays back on one channel whilst 
recording on the other. 

5. Re-records from one track to the 
other. 

6. Whilst re-recording, permits addi¬ 
tional material to be super-imposed. 

7. Permits instant comparison of 
recorded signal with input signal. 

8. Permits the introduction of echo 
effects. 

Here, for the first time, is an instru¬ 
ment so versatile that it is difficult to 
conceive a need that cannot be instantly 
satisfied. Ferrograph Series 420 is the 
result of a close study of user require- 
'ments based upon a comprehensive 
survey in which several thousand Ferro¬ 
graph users took part. The advanced 
standard of performance once again 
demonstrates Ferrograph’s mastery of 
the art of tape recording. Write for 
details of the two models 422U and 
424U. 
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Sole Australian A9«nt: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 'Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Deccu Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia. 


' 

PICK-UPS 


MOTORS 6c 
FURNITURE 


Finally,, you might require a cabinet 
to house your Amplifier and Record 
Player. This is entirely a matter of 
personal taste, and the varieties of 
cabinets available are legion. They 
range from handsome furniture pieces 
of the “console" type (illustrated) to 
extremely simple units that house the 
essential controls. In fact, a “cabinet" 
as such is by no means essential; 
many people prefer to have their com¬ 
ponents built into existing furniture 
shelving, etc. 


DECCA DERAM TRANSCRIPTION ARM 

Decca have now produced a transcription arm specially 
designed for use with the “Deram” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only. £8.2.6.* 


DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional a^m. It is the latest refinement 
of earlier models which established themselves as the 
finest in the world. Price complete, £51.14.6.* 


DECCA MICROLIFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


POST THIS COUPON TO: 

British Merchandising Pty. Ltd. 

60 Clarence St., Sydney, N.S.W. 

for free descriptive literature on 
equipment listed below,* also 
name of your nearest Distributor 
who will gladly arrange a demon¬ 
stration: 


Goodmans Speakers 

| | Quad Amplifiers 

| | Decca Pick-Ups 

| | Ferrograph Tape Recorders 

Complete Hi-Fi Systems 
("'Indicate which required) 

NAME.. 

ADDRESS 

PHONE 


i oLi warn mm . PHONE . 
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DECCA 

"DERAM" 

CARTRIDGE 

The revolutionary Decca “Deram" 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Deram" causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 
Two types available—Transcription, 
£7.17.6. Auto-change, £5.12.6.* 


In the preceding columns, you have 
read about the major components 
that hi-fidelity enthusiasts choose for 
“perfection in reproduction.” 


What else is needed? 


A high quality motor is essential and 
a number of good makes are avail¬ 
able, such as the Garrard 301 
illustrated. 


On any of these matters, our Distri¬ 
butors will be only too pleased to 
advise you. 

Remember, too, every item of Good- 
mans, Quad, Decca or Ferrograph 
equipment is backed by a world- 
renowned reputation for quality and 
reliability. In addition, service and 
spare parts are available Australia¬ 
wide. 




























didn't appear to be particularly serious. 

In fact, a run on the bench for a 
couple of hours revealed nothing ab¬ 
normal, and I contented myself with 
routine adjustments; height, width, line¬ 
arity, etc., some of which had drifted 
rather badly. When I was satisfied with 
these, and that the set was not going 
to spit blue flames again, I returned it 
to the owner. 

It hadn’t been a cheap job, but the 
owner seemed quite happy with the whole 
transaction. He was glad to get his set 
back in operation again, he was happy 
with its performance, and he seemed to 
accept the cost quite philosophically. 

I wish there were a few more like 
him. 

My next story concerns a car radio. 
My first encounter with it was when 
the owner parked his car outside the 
shop one day and asked me to take a 
look at the radio. Then, before I could 
even move around from behind the 
counter, he proceeded to relate the his¬ 
tory of the set and its trouble. 

DOES-IT-HIMSELF 

I quickly realised that he was —or 
is — one of those fellows who take a 
pride in being able to fix anything. 
Needless to say, he does all the main- 
tainenance on his car and wasn’t going 
to be stumped when the radio in the 
vehicle started to act up! 

I gather that the first sign of trouble 
was a “funny smell” after the set had 
been on for a while but, since the set 
appeared to be working all right and 
the smell didn’t get any worse, he didn’t 
do anything about it immediately. 

Then the set stopped altogether, with 
no sound and not even a glimmer of 
light from the dial. 

Nothing daunted, the owner undid a 
few screws, slipped the chassis forward 
in the case and started checking on 
things. Sure enough, he found a wire 
that had obviously dropped off a lug 
nearby. Putting the blame on someone 
else for a careless bit of wiring, he soon 
resoldered the connection, switched the 
set on and found that it was back to 
normal. 

The only trouble was that, a couple 
of days later, the set stopped again; 
no music, no dial light. Once again, he 
pulled the chassis forward, found the 
same wire disconnected and reasoned 
that his own soldering could not have 
been as good as he thought it was. So 
he remade the joint, rechecked the set 
and, again, all seemed to be well. 

But it wasn’t; a day or so later, the 
set stopped again. And this was where 
I came into the picture. 

First of all I assured our friend 
that it was highly abnormal for joints 
to unsolder themselves as regularly as 
this one appeared to do; that something 
was obviously getting very hot, account¬ 
ing both for the “funny smell” which 
had been noticed and the melting solder. 

Preparing for the fray, I picked up an 
iron and a couple of tools while the 
owner performed his now routine task of 
exposing the front of the chassis. The 
joint in question turned out to be a lead 
—obviously the 6-volt supply—running 
to one lug of the off-on switch on the 
back of the volume control. I quickly 
resoldered the connection, checked the 
joint, then switched the set on. 

Having listened to it for a couple 
of minutes, I put a finger on the offen¬ 
ding joint—and pulled it away very 
sharply. It felt about the same temper¬ 
ature as the tip of my soldering iron! 
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Ve-v obviously, the heating was due to 
excessive voltace drop across the switch 
contacts, though it was not immediately 
clear whether this was due, in turn, to an 
unusually high current through the switch 
or just to plain, old-fashioned contact 
resistance. Either way, it called for more 
detailed attention than was possible from 
the limited access we had inside the car. 

I didn’t argue when the owner volun¬ 
teered to take the set out himself and 
to deliver it to me as a unit over the 
counter. He could have it back the 
same way, when I’d finished with it! 

In due course, the set reappeared as 
per arrangement on my service bench. 
A couple of meter checks soon proved 
that the current was not excessive; in 
fact, it was on the low side, probably 
due to a low voltage actually reaching 
the set. 

Across the suspect contacts I could 
read not zero volts, as it should have 
been for perfect contact, but somthing 
that flicked inclusively up towards a 
volt. In short, the heating was coming 
from a voltage drop of up to 1, at a 
current of up to about 5 amps, repre¬ 
senting something approaching 5 watts. 
No wonder the tiny switch contacts were 
getting hot enough to melt solder. 

And no wonder either, when I finally 
-ot the switch pot out, that I found the 
bakelite cover section badly charred. 
Hence the “funny smell,” which 
the owner had noticed earlier. 

A new switchpot was soon fitted and, 
after a test run and a check through 
for other possible faults, the set was 
ready for its owner to pick it up. 

He was quite pleased, naturally, that 
the trouble was as simple as it turned 
out to be. Had it been a matter of 
intermittent high current causing damage 
to the switch, he might have been up, 
not only for a new switch, but for parts 
and work around the vibrator power 
supply. 

I have since heard that the set “is 
going better than ever,” so I’m a happy 
man also! 

DOWN TO EARTH 

And, to finish off, some comments in 
lighter vein. 

Some colleagues and I were discussing 
strange customers, when the subject of 
“earths” arose. I was thus reminded of 
a situation I encountered only a few 
years ago — long after the period when 
“the earth” was a vital part of any radio 
installation. 

In the bottom of a console cabinet 
I had found a jam tin filled with earth, 
to which the owner had carefully run a 
length of regulation 7/22 copper wire 
from the earth terminal of the set! 

This produced “earth” story No. 2. 

Set in about the same period, it con¬ 
cerned a customer who was determined 
to provide an efficient earth. Armed with 
a text book from the early days, he 
had dug a deep hole—in hard ground 
— filled it with rock salt, added a large 
metal plate, and soldered the earth wire 
to it. This spot was religiously kept 
moist. And all to bring in high powered 
local transmitters on a 5-valve console 
set! 

Story No. 3 was brief and to the point. 
In the home of a “Dear Old Soul” my 
colleague had found a length of regula¬ 
tion 7/22 copper wire, tacked neatly 
along the skirting board of two walls, 
and finally going to ground in the earth 
of a decorative pot plant! 

By mutual consent, we declared him 
the winner. 
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STEREO 
SYSTEMS 

FROM £160 


SYSTEM No. 10 . £382 


1—QUAD Stereo Amplifier 
complete with Radio Tuner. 

1— Dual 1006/A Changer/ 
Player fitted with Shure M77 
Magnetic Cartridge. 

2— Goodmans Twin Axiom 
10" Speakers. 

2—10" Speaker Cabinets. 

1—Special Equipment Cabinet. 
With Goodmans Tri Axiom 10" 
Speakers instead of Twin Axiom 
10", £395. 




SYSTEM No. 11 . £160 


1—Rogers Cadet Stereo 
Amplifier. 

1—Dual 1006/A Changer/ 
Player. 

1— Decca Deram Cartridge. 

2— Goodmans Axiette 8" 
Speakers. 

2 — 8" Column Speaker 
Cabinets. 

1 — Lowboy Equipment 
Cabinet. 

With Goodmans Axiom 10" 
Speakers and Cabinets instead 
of Axiette 8", £ 172 . 


SYSTEM No. 12 ........ £250 


1—Rogers Junior Stereo Am¬ 
plifier and Pre*Amp. Control 
Unit. 

1—Labcraft 605 L Motor. 

1— B & O Stereo Pickup. 

2— Goodmans Twin Axiom 
10" Speakers. 

2—10" Speaker Cabinets. 

1—Consol Equipment with 
Record Storage Cabinet. 

With Goodmans Tri Axiom 
10" Speakers instead of Twin 
Axiom 10", £263. 

The Ferrograph 424 Stereo 
Tape Recorder may be used 
with any of the above systems 
to play stereo tapes or record 
simultaneously while you listen. 
Price, £235.8.2. 


Full technical information and illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28-3718, 28-3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 


Z3 




















GERMANIUM 


I! 

I M^m* Vf " U,C 100 C 

Wt . 

V 10 ho«oo« «»£ 

B'>wniV "'“««*-* 


MOU 




l "'-~ «*& 

V 1 " '•'“'mitoik 

«« 


AVAILAB 




ESSENTIAL TO YOU 
TECHNICAL LIBRAR 


The new AWV Semiconductor Manual T14, with over 100 pages, contains 
full engineering information, characteristics and curves, and brief tabu¬ 
lated data on more than 200 transistor and diode types used in Australia. 
Also contained in T14 is a section specially devoted to Silicon Diodes. 



TEAR OFF AND MAILtoawv 

Post this coupon together with a money order or cheque 
for 20/- to ensure obtaining your copy of T14. 



NAME 


ADDRESS 


STATE 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD., SALES DEPT., P.0. BOX 63, RYDALMERE, N.S.W. 
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CHAPTER 4: Capacitance effects and Capacitors 

Displacement current, storage of energy. Capacitance defined. 
Mica capacitors. Paper and plastic tubular capacitors. 

Ceramic dielectric capacitors. Electrolytic capacitors. Variable 
capacitors and and trimmers. Padder capacitors. 


T O understand just what capacitance the dimensions of the plates, the spac- 
is it is necessary to recall certain ing between them and any insulating ma- 
earlier discussion of conductors and terial (DIELECTRIC) which may be in¬ 


insulators. 

It was pointed out that an atom 
consists of a positive nucleus, around 
which revolve one or more planetary 
electrons. 

The outer planetary electrons are not 


If the capacitor is now disconnected 
from the battery the electric field re¬ 
mains. Referring to figure 1 again, plate 


Figure 7: Showing a basic 
capacitor connected to a 
battery . The battery sets 
up a potential difference 
between the plates, which 
results in the formation of 
an electric field in the space 
between . 


trcduced between them—but more about 
this later on. 

Practical capacitors have plates made 
from metal sheet, foil or coating, while 
between them may be a vacuum or a 
dielectric material such as air, waxed 

jl UC/ uuu/i uiaiivtai y vi^vuuno au> nw # < # • t 

always intimately bound to the nucleus P a P^r, mica, plastic, ceramic or a metal¬ 
and, in so-called conductors, an exter- he oxide . . . , 

nally applied E.M.F. can cause a definite c ^ * capacitor is connected to an 
drift of electrons from one atom to the as w | have seen, a displace 

next along the length of the material. current flows for a 

The electron movement is always to- of }} me and a " electr !f fi f d 15 set , uP 
ward the positive pole of the applied m space between the plates or elec- 
E.M.F., in accordance with the general tr0 T dcs, 
law that unlike charges attract, like 
charges repel. 

In a vacuum where there are no atoms 
present, this migration of electrons ob¬ 
viously cannot occur, while in materials 
known as insulators it is difficult to 
initiate because the electrons are 
strongly bound to their parent atoms. 

However, the application of an E.M.F. 
to a vacuum or an insulator does pro¬ 
duce an interesting effect. 

Consider figure 1, where two plates 
of a metal conductor are placed near 
and parallel to one another and con¬ 
nected to the opposite terminals of a 
battery. 

Because of the chemical reaction with¬ 
in it, the battery tends to remove elec¬ 
trons from atoms of Plate A and trans¬ 
fer them to plate B, making plate A 
positively charged with respect to B. A 
current thus tends to flow, despite the 
gap in the circuit. 

As a consequence of this current, 
however, a state of tension is produced 
in the gap between the plates which tends 
to resist the electron flow. This state 
of tension is called an ELECTRIC 
FIELD, and it eventually sets up a 
voltage across the gap which opposes 
the E.M.F. of the battery and causes 
the current to cease. 

In other words, even though the gap 
between the plates does not conduct a 
current, it permits a current to flow 
for a brief period in the rest of the 
circuit, and also produces a voltage across 
the gap. 

This effect is known as CAPACI¬ 
TANCE, and a component which ex¬ 
ploits the capacitive effect is known as 
a CAPACITOR. The word CONDEN¬ 
SER is an older term for such devices. 

The initial current which flows in the 
connecting wires when E.M.F. is con¬ 
nected to a capacitor is known as a 
DISPLACEMENT current, to distinguish 
it from normal conduction current. Its 
size depends on the capacitance of the 
capacitor which, in turn, depends upon 


A remains positively charged with re¬ 
spect to plate B, having less electrons 
than normal, while B has more than 
normal. As far as the gap is concerned, 
nothing has altered with the removal of 
the battery, so that the gap maintains a 
voltage difference equal to the battery 
voltage. 

A capacitor in this condition is said 
to be CHARGED. There is a voltage 
across it and an electric field between 
the electrodes. 

However, if the two charged capaci¬ 
tor plates are joined by a conductive 
path by touching their wires together, 
the excess electrons on plate B will 
move along the conductor to plate A 
and correct the state of unbalance. 

The electric field across the gap will 
brief interval collapse and the voltage will disappear. 

The capacitor is then said to have been 
DISCHARGED by this second flow of 
displacement cunent. 

Obviously, then, a capacitor has the 
ability to store electrical energy, as it 
will retain a voltage across its terminals 




Figure 2: Many capacitors have the 
plates arranged sandwich-fashion, as 
shown. They may be separated by 
air, or by a solid insulating material 
as the dielectric. 
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Typical mica capacitors, in which 
thin metal plates, often of shim brass, 
are separated by mica sheet, and 
moulded inside a bakelite casing. 


Battery 


and can supply a current if connected 
to a conducting circuit. 

If a capacitor is connected across 
a source of fixed voltage, the displace¬ 
ment current flows for only a brief 
interval of time and then ceases. How¬ 
ever, if the applied voltage is continu¬ 
ously varied at a given rate over 
a definite interval of time, the dis¬ 
placement current through the circuit 
is found to vary in sympathy with it. 

This must obviously be so, for a 
gradual increase or decrease in the 
applied voltage will cause an increase 
or decrease in the electron displace¬ 
ment, and therefore result in a con¬ 
tinuing flow of displacement current. 

On this statement is based the means 
adopted to define the capacitance of any 
given condenser—or capacitor. 

When a change of one volt per second 
across a capacitor produces a displace¬ 
ment current of one ampere, it is said 
to have a capacitance of one FARAD. 

Just as resistance is measured in ohms, 
and inductance is measured in henries, 
so is capacitance measured in farads. 

In actual practice the farad is too 
large a unit for ordinary radio and elec¬ 
trical work, and the unit most commonly 
used is the MICROFARAD, which is 
one-millionth of a farad. 

Typical capacitors employed in radio 
receivers range from something like 200 
microfarads down to .00005 microfarads, 
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Instant Heat Solder¬ 
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Spare Tips 11d. f 
spare Elements 1/1 


PRESS-BAR HEAT with Birko Instant Heat 

Soldering Iron! Press the control bar for instant heat! Birko 
Instant Heat Soldering Iron combines sturdy, corrosion resistant finish with 
the latest design in irons. Guaranteed 12 months . . . new elements and 
tips fitted in seconds. 


INSTANT HEAT SOLDERING IRON 

at your Electrical, Hobby, or Hardware Store. 

For retailer locations phone: 

VIC.: JA 4825. N.S.W.: 43 2273. QLD.:54978. S.A.:LA4713. 
Hobart: B 1843. Launceston: B1317. W.A.: 21 2956. 
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No extra bits to find and wire in—no holes to 
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TELECOM PONENTS 


A DIVISION OF FERRIS INDUSTRIES LIMITED 


FERRIS BROS. PTY. LIMITED: SYDNEY, 93-0221; MELBOURNE, 42-3141; BRISBANE, 56-0102; NEWCASTLE, 61-5071; WOLLONGONG, 2-1922; 
CANBERRA, 9-0359; ORANGE, 5010; WAGGA, 3011; TOWNSYILLE 3444; ROCKHAMPTON, 4041. 

SYDNEY: Universal Car Radios, 35-4356 and 74-2525; Electronic Parts Pty. Ltd., 560-7566; Standard Components Pty. Ltd., 68-3254; General 
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Accessories Pty. Ltd., 69-0300; Douglas Radio Co., 211-1698. W.A.: Tedco Pty. Ltd., 28-4921. S.A.: Woollard & Crabbe Ltd., 51-4713. 
TASMANIA: W. & G. Genders Pty. Ltd., Launceston, Devonport, Hobart and Burnie. No. 23 
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although still larger and smaller units 
are not uncommon. 

To save unwieldy decimals, small 
capacitance values are sometimes written 
in millionths of a microfarad, namely 
in MICROMICROFARADS. Thus, .0001 
microfarad becomes 100 micromicro¬ 
farads. The value .00002 microfarad is 
written as 20 micromicrofarads. 

To simplify expression, various abbre¬ 
viations for the word microfarad are 
commonly employed. 

One is the purely Anglicised abbrevia¬ 
tion “mfd.” 

Another follows technical practice in 
using the Greek letter mu(^) to mean 
one-millionth, this being coupled to a 
capital F for Farad, giving the term AF. 

Typesetting difficulties may cause the 
English letter u to substitute for the 
Greek m, giving the symbol “uF.” 

Actually there should be little diffi¬ 
culty, knowing this, in recognising any of 
the ordinary abbreviations. 

By the same token, micromicrofarad is 
frequently abbreviated to “mmfd” or 
“uuF.” 


During the war and since, the term 
micromicrofarad has been replaced in 



Paper 


Figure 3: In paper tubular capacitors, 
two lengths of metal foil, constituting 
the electrodes, are separated by lay¬ 
ers of paper as the dielectric. The 
whole is tightly rolled and protected 
by an outer casing. 

nost quarters by “picofarad,” which is 
ibbreviated to “pF.” 

Thus mmfd, uuF or pF all signify the 
same unit of capacitance—one-millionth 
of a microfarad. 

The capacitance of a condenser—or 
capacitor—depends on several factors, 
as we suggested before. 

First is the total area by which the 
plates or elements actually overlap; capa¬ 
citance increases directly with area. 

Secondly, capacitance varies inversely 
as the distance between the plates; the 
smaller the separation the greater is the 
capacitance. 

The material occupying the space be¬ 
tween the plates also has a marked effect 
on capacitance. A vacuum is the refer¬ 
ence standard, but the insertion of air, 
mica, plastic, ceramic, glass, waxed paper 
etc., increases the capacitance sub¬ 
stantially. 

The ability of an insulator to multiply 
the capacitive effect between capacitor 
plates of given area and spacing is ex¬ 
pressed by its DIELECTRIC CON¬ 
STANT. Thus, if the space between 
two electrodes is occupied by an insula¬ 
tor having a dielectric constant of 5, the 
capacitance between the electrodes 
would be five times as great as if the 
intervening space was occupied only by 
a vacuum. 

We have assumed, thus far, that only 
two plates are involved, whereas any 
number of plates may be arranged 
sandwich fashion, as illustrated in 
figure 2. 

There is a capacitive effect between 
plate a and plate b, between plate b 
and plate c, between c and d, and so on. 



A typical group of modern tubular 
paper capacitors. These are widely 
used in electronic equipment though, 
for critical applications, designers 
may prefer capacitors haying a 


plastic dielectric. 



Plastic tubular capacitors vary in 
their specifications, according to the 
choice of dielectric material. The 
types pictured above can be used 
where the application calls for ac¬ 
curacy and stability of capacitance 


value , 



In a "metallised 
paper" tubular 
capacitor, the 
metal foils are re¬ 
placed by a con¬ 
tinuous metallic 
film deposited di¬ 
rectly on the sur¬ 
face of the paper 
dielectric. 

☆ 

Tubular 
capacitors, too 
large for conven- 
i e n t "pigtail" 
mounting, are 
often housed in 
round or rectan¬ 
gular metal cans. 
These should not 
be confused with 
"electrolytic" cap¬ 
acitors. 


the total capacitance of the unit is the 
sum of all the above. 

In actual practice, only lqw capaci¬ 
tance or ceramic capacitors employ two 
simple fiat plates. Most others employ 
a multiplicity of plates, or some other 
arrangement which will give the required 
capacitance in a physically compact and 
convenient form. 

In producing a component with any 
given figure of capacitance, it is necessary 
to consider the amount of space which 
the complete unit will occupy, the 
mechanical rigidity of the structure and 
also the voltage which can be impressed 
across it without danger of breakdown. 

If the spacing between the plates is 
too small, or the dielectric material un¬ 
suitable, the stress set up may be so 
great as to disrupt altogether the 
structure of the dielectric. This would 
allow a flow of current and consequent 
charring, rendering the capacitor un¬ 
serviceable. 

In the past, capacitors rated up to 
about .001 uF (1000 pF) were usually 
of the so-called mica type. Small 
strips of thin metal were sandwiched be¬ 
tween pieces of mica insulation, alter¬ 
nate metal strips being joined together 
at the ends, similar to figure 2. 

The whole assembly was held together 
with a metal clamp, or sealed with wax 
into a ceramic case. Many manufac¬ 
turers moulded the completed assembly 
into a bakelite case. 

Connection to the two sets of plates 
was provided by terminals or short cop¬ 
per wire leads commonly called “pig¬ 
tails.” 

Different values of capacitance were 
obtained by varying the size and num¬ 
ber of the plates, and the thickness of 
the insulation between them. 

Mica capacitors are still used nowa¬ 
days, to a limited extent, but plastic 
and ceramic dielectric units are often 
preferred in many of the applications 
where the mica type were formerly used. 
We will discuss the plastic and ceramic 
capacitors a little later on. 

Ordinary mica capacitors are compar¬ 
able in size to a postage stamp and up 
to £in thick. They will operate safely 
with applied voltages up to about 500, 
and their capacitance value is usually 
stamped directly on the case. Some 
brands, however, employ a colour code 
to distinguish one capacitance from an¬ 
other. 

For capacitance values above about 
.01 uF, the bulk of a mica assembly 
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begins to multiply unduly and a more 
convenient and economical form of capa¬ 
citor is usually employed; this is the 
paper or plastic tubular type. 

Two thin metal ribbons (usually alu¬ 
minium) are rolled tightly together with 
a special impregnated paper or plastic 
film separating them. The two strips 
of foil serve the same purpose as the 
metal plates previously assumed, while 
the impregnated paper or plastic film is 
the dielectric. 

The capacitor is usually wound 
with the respective foils overlapping the 
paper at each end. The overlapping 
portion of the foil is pushed into a com¬ 
pact mass and maintained in contact 
with a pigtail for connection to the ex¬ 
ternal circuit. 

Squeezing together the ends of each 
foil ensures a short path between the 
pigtail and all portions of the metal foil. 
If connection were made only to one end, 
each foil would resemble a flat coil and 
exhibit an undesired inductance, as well 
as the required capacitive effect. 

The ultimate capacitance depends on 
the length of the foils, the distance by 
which they overlap and the characteris¬ 
tics of the paper or plastic dielectric. 

Tubular capacitors are generally seal¬ 
ed with a special wax or plastic mater¬ 
ial into round bakelite tubes, or 
coated directly with plastic. In size they 
may be up to two inches or so long 
and one inch in diameter. 

CAPACITANCE VALUE 

They are stamped or printed with their 
nominal capacitance value and also the 
maximum DC voltage which they will 
withstand across their terminals. Most 
ordinary tubular capacitors are rated to 
operate with a maximum voltage of 
about 400 DC but ratings as low as 100 
or as high as 2,000 volts are not un¬ 
common. 

They are made up in a variety of 
values between 100 pF and 2 uF, the 
particular value being marked on the 
case. 

In recent years, a particular type of 
paper capacitor has been introduced, 
known as “metallised paper.” 

In these, there are no separate metal 
foils, as illustrated in figure 3. Instead, 
a continuous metallic layer is deposited 
on one side of each of the two paper 
strips, forming the dielectric. When the 
strips are rolled together, the metallic 
films act as the two electrodes, being 
separated by the intervening layers of 
paper. 

The main advantage of the process lies 
in the reduction which it makes possible 
in the size of a capacitor of given capaci¬ 
tance value and voltage rating. 

Paper capacitors of capacitance 
larger than 0.5 uF are almost invari¬ 
ably sealed into rectangular metal cans 
intended for bolting to a chassis. These 
can-type paper capacitors are not un¬ 
common in values up to about 4 uF, 
a limit set, as much as anything, by 
physical bulk. 

The can type of construction is actu¬ 
ally used on occasions for smaller capa¬ 
citance values than 0.5 uF and, in some 
cases, several distinct units are mounted 
for convenience in the one can, and 
provided with separate leads or termi¬ 
nals. . 

Plastic dielectric capacitors are of 
similar construction to paper types but, 
as the name suggests, they employ a 
thin plas'ic film as the dielectric mate¬ 


rial. They are often given names like 
“polyester” or “polystyrene,” to signify 
the particular type of plastic film actu¬ 
ally used. 

Plastic dielectric capacitors are made 
in approximately the same values as 
paper types. However, they tend to be 
somewhat more stable and reliable than 
paper types, owing to the chemical 
characteristics and moisture-resistance 


Figure 4: Illus¬ 
trating the con¬ 
struction of cer¬ 
amic type capaci¬ 
tors . In ceramic 
capacitors, quite 
high values of 
capacitance are 
obtainable be¬ 
tween relatively 
small metallic 
surfaces because 
the ceramic can 
be manufactured 
with an extremely 
high dielectric 
constant. 


of the plastic dielectric. For a given 
value of capacitance and a given volt¬ 
age rating, plastic capacitors also tend 
to be somewhat smaller than equivalent 
paper capacitors. They are usually some¬ 
what dearer, however. 

Ceramic dielectric capacitors are dif¬ 
ferent again in construction from oaper 
and plastic or mica capacitors. This is 
due to two factors. One is that fired 

Outer Insulation 
Layer 



^ ^^,Ceramic 



Tube 


External Silver 
Electrode Cr Pigtail 


Internal Silver 
Electrode Cr Pigtail 

<b> 



Typical ceramic capacitors including 
multiple tube types in which two or 
three separate metallised segments on 
the outside of the tube exhibit capa¬ 
citance to a com- 



Figure 5: Sketched at right is one of 
the old can-type ”wet n electrolytic 
capacitors, in which the centre con¬ 
nection normally goes to the positive 
side of the circuit , At lower left is 
a conventional tubular type, with the 
positive end marked on the outer 
sleeve. Sometimes a plus sign is used, 
or the end is coloured red . 


ceramic material of the type used by 
these capacitors as the dielectric is 
rather brittle, and cannot be stressed, 
or made in the form of a thin film to 
be rolled up with the metal foil elec¬ 
trodes. 

The other factor is that the ceramic 
material can be made with an extremely 
high dielectric constant, which means 
that, in any case, it is not necessary to 
adopt the multi-plate or rolled-electrode 
type of construction, in order to produce 
high values of capacitance. A flat cera¬ 
mic disc with silver electrodes fired on 
to each side, or a hollow tube with 
a deposited silver surface inside and out 
is usually sufficient. (See figures 4a and 
4b.) 

By using the same basic construction 
and varying both the size and the di¬ 
electric constant of the ceramic, capaci¬ 
tors ranging from lpF up to luF may 
be produced, in voltage ratings of from 
1 to 20,000 volts. The smallest ceramic 
capacitors are about 3/16in in diameter 
and l/32in thick, while the largest may 
be more than an inch in diameter and 
iin thick. 

The high-capitance types use a ceramic 
material which has a very high dielectric 
constant (around 6000). Two different 
types of high capacity ceramic capacitor 
are commonly available, being known 
as “HI-K” and “ultra-cap” units. The 
latter are a comparatively recent devel¬ 
opment and are mainly suitable for cir¬ 
cuit applications where the voltages are 
below 25 volts. They offer a high capa¬ 
citance in a very compact form. 

Due to the effects of heat upon both 
the physical dimensions and the charac¬ 
teristics of the dielectric material, most 
capacitors exhibit a capacitance change 
with changes in temperature. The 
amount of capacitance change which 
occurs for a change in temperature of 
one degree C expressed as a fraction of 
the nominal value of the capacitor is 
called the TEMPERATURE COEFFI¬ 
CIENT of capacitance. 

The temperature coefficient of mica, 
paper and plastic capacitors cannot be 
manipulated to any great extent and is 
usually kept as small as possible during 
manufacture. With ceramic capacitors, 
at least in the smaller values, it is pos¬ 
sible to produce almost any desired value 
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foster dynamic microphones 

for hand-stand-desk-lavallier use 


SPECIFICATIONS: 


Output Impedance 
Effective Output level 

Frequency Response 

Directional Characteristics 

Size 

Cable 

Complete with: 

Stand 

Adaptor-Swivel 
Neck Cord 


50 ohms, or 50k ohms. 

-58 d8 (50k ohms). 

1,000 c/s (Odb = iV/microbar) 

100 to 12,000 c/s ± 5 dB 

OMNI-DIRECTIONAL 
7/8" dia. 3±" length 
3mm. P.V.C. 12* 

Desk Type (Model SF-II) 

5/8" 26 T.P.l.to 5/16" WHIT, 
to suit microphone clip 

For lavallier use 


DF-1 


Price Retoil 50k ohms — £5/5/- 

Plus Sales Tax - 10/11 


Price Retail 50 ohms — £4/12/6 



ZEPHYR PRODUCT 


MANUFACTURERS OF RiDIO & ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS D. K. Northovcr & Co.; Neil Muller Ltd; Homecrafts (Tos.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 


Marketed by 


Plus Sales Tax -- 9/8 


ANOTHER 


Today the emphasis is on smaller components and our own 
lamination and heat-treatment section can cater for your special 
needs for small transformers. The illustration shows a typical 
example of a specially-developed low-level transformer in a 
Mu-metal case. Overall size is only li" diameter by li". 

This is one of the many special transformers designed 
and developed by our highly-skilled engineers. 


Consult us for all small power 
or audio transformer requirements. 


SPECIALTY 


LM 20 




SMALL 
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of temperature coefficient — •over a 
fairly wide range of both positive 
(capacitance increases with temperature) 
and negative (capitance decreases with 
temperature) values. 

This makes ceramic capacitors ex¬ 
tremely useful in many types of circuit 
where temperature variations in other 
components would otherwise cause the 
circuit to change its function with tem¬ 
perature. By using a ceramic capacitor 
which has the opposite kind of tem¬ 
perature coefficient, it is possible to 
arrange for a degree of cancellation so 
that the circuit as a whole is less affected 
by temperature variations. 

Besides being classified in terms of 
capacitance and voltage rating, there¬ 
fore, ceramic capacitors are also classi¬ 
fied in terms of the value and polarity 
(positive or negative) of their tempera¬ 
ture. Types having a positive tempera- 


Rotors 

i Sfatorc 



Spindle 


Figure 6: A variable capacitor, rather 
old in style, but typical of many 
which are quite suitable for use in 
simple receivers using crystal detec¬ 
tors, or one or two valves or trans- 
sisters. 


Terminals Adjusting 
Screw 



Base 


Figure 7; A semi-variable capacitor 
in which the capacitance is altered by 
adjusting a screw controlling the 
position and pressure of a springy 
metal leaf . 


ture coefficient are commonly given a 
type number having as a prefix the 
letter “P”, while the letter “N” is used 
to signify a negative coefficient. If the 
construction and ceramic material have 
been arranged to give a zero temperature 
coefficient (no variation with tempera¬ 
ture) the capacitor is usually marked 
“NPO”. 

The ceramic used for the high value 
capacitors — “HI-K” types — is less 
suitable for this form of manipulation 
and normally has quite a high tempera¬ 
ture coefficient. This fact, coupled with 
a natural tendency for individual units 
to vary considerably from the nominal 
value — usually upwards—, means that 
these are unsuitable for use in any cir¬ 
cuit where the value of capacitance is 
critical. However, in circuits which are 
not critical, they are extremely useful. 

Modern circuit practice often calls for 
capacitors having very high values — 
up to 100 microfarads or more — and 
capable of operating with applied volt¬ 
ages to 500 or 600 DC. 

Radio, Television & Hobbies, November, 



A group of mod¬ 
ern electrolytic 
capacitors, rang¬ 
ing typically from 
J6uF (lower right) 
to JOOuF at the 
top and capable 
of operating at 
200 volts or more. 
Transistor circuits, 
now so popular, 
call for electro¬ 
lytic capacitors, 
much smaller in 
size but requiring 
to operate at 
lower voltages —- 
typically up to 
about 20, 


To produce rolled paper, plastic mm, 
or ceramic capacitors to this specification 
would be a costly job, besides which the 
finished article would be very bulky 
indeed. 

The difficulty has been overcome by 
the development of the so-called ELEC¬ 
TROLYTIC capacitor, which makes use 
of the fact that aluminium and some 
other metals form extremely thin layers 
of an insulating oxide, when immersed 
in certain electrolytes. 

An electrolytic capacitor, in its 
simplest form, consists of shaped 
aluminium plate immersed in a liquid 
electrolyte, itself a conductor of electri¬ 
city. 

During the process of manufacture, 
the capacitor is connected to a source 
of direct current and FORMED. In 
other words, the aforementioned layer 
of oxide is caused to form on the 
aluminium electrode by electro-chemical 
action. 

Once the forming process is complete, 
the capacitor ceases to pass appreciable 
current, since the oxide coating forms an 
insulating layer between the aluminium 
electrode and the electrolyte in which 
it is immersed. The aluminium is, there¬ 
fore, one electrode, the electrolyte the 
other, and the oxide coating is the die¬ 
lectric. 

The thickness of the coating and the 
voltage which the capacitor will with¬ 
stand is determined by the method of 
manufacture. 

Since the dielectric is produced and 
maintained by electro-chemical action, it 


is necessary to use an electrolytic 
capacitor with the electrolyte connected 
to the negative side of the voltage 
source, and the aluminium electrode to 
the positive side. 

Ordinary types must not be used in 
reverse polarity, or connected to a 
purely A.C. circuit. 

The oxide coating is actually a less 
efficient insulator than, say, ceramic 
or paper, so that a certain small leakage 
current has usually to be tolerated. The 
coating and the electrolyte are also likely 
to deteriorate after a few years’ service, 
necessitating replacement. 

For all their disadvantages, electro¬ 
lytic capacitors are widely used, because 
they make possible large capacitance 
values with economy in both space and 
cost. 

In old-style can-type electrolytic 
capacitors, the electrolyte was contained 
as a liquid within a sealed metal can— 
usually aluminium; this can provided 
electrical connection to the electrolyte. 
The positive aluminium electrode was 
supported centrally within it, being 
roughened, fluted, crimped or otherwise 
treated to present the maximum possible 
surface area to the electrolyte. 

Can-type electrolytics have now given 
place almost completely to tubular 
types, employing an aluminium foil 
rolled with an absorbent material 
soaked in electrolyte. 

These “dry” electrolytic capacitors 
often resemble the larger paper tubular 
types, although others are assembled 
within small cans for mounting on the 



☆ 

Typical 2-gang 
and 3-gang cap¬ 
acitors as used 
in the tuning cir¬ 
cuits of domestic 
radio receivers. 
This particular 2- 
gang has small 
semi - variable 
"trimmer" cap¬ 
acitors built on to 
it tor supplemen¬ 
tary adjustment 
of the tuning cir¬ 
cuits, In principle, 
they are similar 
to the unit 
shown in figure 7, 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817 









MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: lOuF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH-50 


MODEL RH.200 


MODEL RH.31 


MODEL RH-31 


INTERNATIONAL PORTABLE 

4-iransistor tape recorder with 
built-in speaker, size S l A x 6 x 
2-V4in, weight 2Vilb. Reduced to 
£12/12/, complete with batteries, 
microphone, earphone and tape. 
Double track, recording time 20 
minutes. £ 12 / 12 /- 


* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3i” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 


SCOOP! 

Special Purchase 

LIMITED STOCK ONLY 

MODEL TP-10 POCKET 
MULTIMETER. 

RANGES: 

DC Voltages: 0-10-50-500-1,000 V at 
2,000ohms/V 

AC Voltages: 0-10-50-500-1,000 V at 
2,000ohms/V 

DC Current: 0-500uA,0-500 mA 

Resistance: 0-10 K-l Meg; 60ohms, 

6Kohms at centre 
scale 

Capacitance: 250uuF to 1 uF» in 

two ranges 

Decibels: —20 to plus 36db, two 

ranges 

Output: 0-1,000 V in four 

ranges 

Size: 5in x 3V*in x lViin 

Weight: l3oz approx. 

Price £5/7/6 

including Sales Tax. 

Postage 5/- to 10/- extra. 


MODEL RH-955 

50,000 OPV 

♦Sensitivity: 

50.000 ohms per volt DO 
5 000 ohms per volt AC 
♦6 Ranges: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: 0-100uA. 0-10-100- 
500mA. 10 Amps, (all at 250mV) 
Resistance: 

Ranges Centre scale 0-20.000 ohms 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10.000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH-5 


* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005tzF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (31” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5 /< to 10/- extra. 

SPECIFICATIONS: & 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 
0.2. megs. 

Decibfcls: —20 plus 46. 

db 5 ranges (0 db lmW into 
600 ohms). 

♦Dimensions: 7in x 5L4in x 3in. 
With Plastic Pouch Test Lead Kit. 
♦Meter sensitivity: 20uA. 

£19/17/6 including Sales-Tax 
Postasc 5/- to 10/- extra. 


MODEL RH50 


MODEL RH.330 


MODEL RH.5 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH-955 
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chassis. Electrolytic capacitors are dis¬ 
tinguished usually by the description on 
the container, by the comparatively high 
capacitance rating and by the “plus’* 
and “minus” markings at either end. 

An almost universal feature in the 
tuning portion of radio receivers and 
other pieces of electronic equipment is 
one or more variable capacitors (or vari¬ 
able condensers) whose capacitance value 
is capable of easy adjustment. 

The most common-type employs a 
number of fixed and a number of 
moving vanes which mesh with one 
another to a greater or lesser extent. 

The fixed vanes, which are rigidly 
mounted on a supporting framework, are 
referred to as the STATOR plates. The 
moving vanes, locked on a revolving 
shaft, are known as the ROTORS. 

A variable capacitor must be well 
constructed mechanically, so that the 
two sets of plates will not foul one 
another at any position. 

The plates of variable capacitors are 
shaped in various ways to obtain a 
specific relationship between capacitance 
and the number of degrees through 
which the control shaft is rotated. One 
purpose of this is to spread the stations 
more evenly across the tuning dial of 
a completed radio receiver. 

Variable capacitors may be made 
singly, but two, three or four units are 
often mounted within the one frame¬ 
work and on the one shaft, so that they 
operate together. Multiple units coupled 
together in this way are commonly 



At the top is a ceramic trimmer in 
which capacitance between the outer 
metal layer and the screw increases 
as the latter is turned into the tube. 
Below it is a typical "trimmer" ca¬ 
pacitor, as illustrated in figure 7. 

called GANG CAPACITORS or GANG 
CONDENSERS. 

Ganged capacitors commonly used in 
the tuning circuits of radio receivers 
have a maximum capacitance of about 
.0004 uF (400pF) but only about 
.00002uF (20pF) in the fully open or 
minimum position. 

This capacitance is achieved with 
anything from 17 to 23 plates in all, 
the ultimate capacitance depending on 
the number of plates, the area enmeshed 
and the spacing between them. 

Smaller variable capacitors of the 
same general pattern are used for special 
purposes. Some employ a smaller num¬ 
ber of conventional-sized plates; others 
use a large number of small plates, 



Concentric air trimmer capacitors 
shown fully out (minimum capaci¬ 
tance) at the top and fully in (maxi¬ 
mum capacitance) at the bottom . 

comparable in size to a penny, cut across 
the centre. 

Some circuit applications call for 
capacitors which are capable of only 
occasional adjustment within certain 
limits. Variously described as SEMI¬ 
VARIABLE or SEMI-FIXED capacitors, 
the most common are the mica compres¬ 
sion type, the air-concentric type, and the 
ceramic type. 

The mica compression type incorporate 
two or more metal leaves, insulated with 
mica and normally held apart by spring 
tension. Adjustment of a screw forces 
the leaves closer together, increasing the 
capacitance. These TRIMMER or 
PADDER capacitors are comparable in 
size to a postage stamp, and about one 
quarter-inch thick. They are widely used 
to effect adjustments made necessary by 
the use of ganged tuning capacitors. 

For critical purposes, mica compres¬ 
sion capacitors are not above reproach, 
which is why the various other types of 
trimmer capacitor have been devised. 

The air-concentric type uses air as 
the dielectric, as the name would imply, 
and has two sets of concentric metal 
tubes—one set of which may be moved 
along a threaded shaft so that its tubes 
enmesh with, but do not' touch, the 
other set. 

Ceramic} trimmers are made in a 
number of different forms, but the most 
popular consists of a hollow, internally 
threaded ceramic tube which has a metal¬ 
lic electrode fired onto the outside and a 
screw which is threaded into the tube. 
Adjusting the length of screw inside the 
tube varies the capacitance between it 
and the outer electrode. 

Other ceramic trimmers have a fixed 
inner electrode and an outer electrode 
which is in the form of a spiral of wire. 
Portion of the wire spiral may be un¬ 
wound to vary the capacitance. This 
type is mainly used in circuits where 
the trimmer value is only required to be 
adjusted once, and then left. 


To be continued. 



NOTE 


The attention of students is drawn 
to the sample examination paper, 
set by the Wireless Institute of 
Australia Youth Radio Club, which 
appears in the Amateur Notes 
elsewhere in this issue. Whether 
it is intended to sit for such an 
examination or not, a close study 
of the paper will provide valuable 
study guidance for anyone follow¬ 
ing this or any similar course. 


TUDOR 

RADIO 

L. E. Chapman 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE LA 1011 

ESTABLISHED 1940 


Philips TV Tuners £7/10/0 

Transistor Speaker 

Transformers 10/0 

Picture Tubes, 21-inch, 

110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con¬ 
densers 10/0 

TV Safety Glass, all sizes £1/15/0 
Garrard Plug-in Stereo 

Heads £2/0/0 

TV Masks, 23-inch, 21- 

inch 15/0 

50,000 Switch Pots 5/0 

10,000-ohm Pots 5/0 

2 meg. 1-inch Pots 4/0 

15K Pots 4/0 

50M Pots 4/0 

1 meg. Switch Pots 7/6 

TV Cabinets, 17-inch, to 

clear £2/10/0 

Gramophone Motors and 

Pick-ups, 4-speed, New £6/17/6 
Speaker Transformers, 5,000 

to 3 ohms 12/6 

IF Transformers, Philips, 

each 7/6 

Aerial and Osc. Coils, ea. 5/0 

Oak 4-position Switches 7/6 

2-Position 5/0 

Dual 10,000 Pots 5/0 

15M Pots 5/0 

50M Meg. 5/0 

1 Meg. 5/0 

• i Meg., 25 Meg., 200M 
Lin, 200K Lin., 50M 
Log, 200K, 500K, 

500M Log, 5 OK, 

25,000 switch, each 5/0 

Electric Condensers, 3 in 1. 

24, 350, 400, 

100, 25, 40, 7/6 

50, 350, 400 

8 mfd, 350 5/0 

16 mfd, 350 7/6 

32 mfd, 350 7/6 


TV Power Transformer, ideal for 
amplifiers, 300 mil., 285 aside £4 
Resistors and Condensers HI-K Tran¬ 
sistor Condensers, 25 assorted values. 

15/0 a bag. 
Mini-Cable, 4-strand Shielded 1/ yd. 


Transistor Miniature IF 5/0 each 

Silicone Diodes 10/0 each 

Speakers 3in £10 0 

5x4 £150 

10 x 4 £15 0 

4in with Transformer £15 0 

12in 12PQ 15 Watt £6 15 0 

M.S.P. Twin Cone 8in £2 15 0 

12in Twin Cone £3 15 0 

1S2 Valve Sockets 3/ ea. 

K r i e s 1 e r Multisonic stereogram 
chassis. 3 parts complete, including 
valves. £15 0 0 


85 


Radio, Television & Hobbies, November, 1963 




















ELECTRONIC DEVELOPMENTS 


KITSETS 


BUILD IT YOURSELF... 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2. DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 

10. Transistor I 

I I. Transistor 2 

12. Transistor 3 

13. Transistor 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 


18. Interceptor 5 

19. Globespan 8 

HIGH FIDELITY 
AMPLIFIERS 

20. Hi-Fi (M) 3 

21. Mullard (M) 3-3 

22. Mullard (M) 5-10 

23. Mullard (M) 5-20 

STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit I (R.TV&H.) 


28. Unit 2 (R. TV & H.) 

29. Unit 3 (R. TV & H.) 

30. Unit 4 (R. TV & H.) 

31. Playmaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 

GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 

P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T'istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 

59. I Watt Stereo 

60. 2 Watt Stereo 

61. 4 Watt Stereo 

62. 10 Watt Stereo 

TAPE AMPLIFIERS 

63. No. 3 R.TV&H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3" C.R.O. R.TV&H. 

67. 5" C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adapter 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adapter 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE. 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 




■ 


0 £ 6 9 6 


NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO—COMPLETE KIT—£38/12/6 
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NEW TRANSFORM 7 KITS 
ALL PARTS AVAILABLE FROM US 
(with special case) 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLi 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

MELBOURNE .... VICTORIA 63-5973 


1963 T'SISTOR 
PATTERN GEN. 


R/0 BRIDGE (1963) 

FULL KIT £21/12/6 


HI-FI 3 
MONAURAL 
AMPLIFIER 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 


MULLARD 10-10 
STEREO 


LATEST TRADE RELEASES 

NEW TRANSISTOR & INSTRUMENT TYPE 
TELESCOPIC AERIALS—6 SECTION 
EXTENDS FROM 5in TO 29in 

FULL PRICE ONLY 18/9 


NEW MINI-BOXES— 

6in x 3£in x 2^in 
8in x 3^in x 2£in 


j$* (*Plu« Tex) 


ELECTRONIC DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS FIR 
R. TV b H., MARCH, 19M 

ONLY £12/8/6 


"LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 
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15th August, 1963. 


Mr* Woolf Gray, 

Simon Gray Pty. Ltd*, 
28 Elisabeth Street, 
MELBOURNE. 


Dear Mr. Gray, 


Confirming your telephone conversation this morning 
the Fioord Tape Recorder has been returned to your agency in 
.Adelaide* 


I would like to take this opportunity of thanking 
you for the aplendid service which this fine little 
instrument gave to the Bluebird projeot at Lake $rre. 

The Ficord was used not only for administrative purposes 
but also for recording the radio communication during trial 
runs. The function in this oase was particularly important 
since the communication involved vital instrument readings 
from the cockpit* 


:VV •'•••• 

' i 1 : •’ 


Please use this letter in any way you wish in 


Australia, 


If I can be of service, please do not hesitate to 
contact me in England. We hope to be back in Australia in 
November and look forward to the pleasure of meeting you 
again then. 


You 
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The present day practice of abbreviating descriptive technical phrases into initials often 
causes the beginner a good deal of confusion. What might be self explanatory when spelled 
out in full, becomes meaningless jargon when abbreviated. Still, that's the way it is these 
days, and we will just have to learn to live with it. 


What exactly does 
SSB stand for, and 
how is it different 
from ordinary (AM) 
transmission? 

This subject of SSB and how it dif¬ 
fers from AM was covered in our “Get¬ 
ting Started on SSB” article in the Feb¬ 
ruary, 1962, edition, but perhaps the 
following brief explanation of the prin¬ 
ciples might assist you toward an under¬ 
standing of how, and why, they differ. 

In radio the terms “modulate,” “hete¬ 
rodyning,” and “mixing” all describe 
much the same action, the chief differ¬ 
ence being in the particular part of a 
circuit in which the action takes place. In 
order to understand how an SSB signal 
is generated, it is often more conveni¬ 
ent to think of the process of amplitude 
modulation as also being one of “mix¬ 
ing” cr “heterodyning.” 

TYPICAL EXAMPLE 

In an AM transmitter the audio sig¬ 
nal from the modulator is “mixed” with 
the RF signal to produce two new “sum” 
and “difference” frequencies. If a single 
audio tone of, say, lKc is fed into the 
modulator and this is mixed with an 
RF signal of, say, 5Mc, the sum fre¬ 
quency would be 5Mc plus lKc cr 
5.001 Me, and, because of its relation to 
the original carrier frequency, would be 
known as the “upper side frequency.” 
Similarly, the difference would be 5Mc 
minus lKc or 4.999 Me, and would 
be known as the “lower side frequency.” 

In actual practice, however, the speech 
output from the modulator would con¬ 
sist, not of a single frequency, but of 
a group or “band” of frequencies, and 
this would, in turn, produce upper and 
lower “bands” of frequencies to the 
carrier. These are generally known as 
the “upper sideband” and “lower side¬ 
band” of an AM transmission. 

It can be shown, either mathematic¬ 
ally or practically, that each of these 
sidebands contains identical information 
(they are actually mirror images of each 
other) and that the removal of one or 
the other of them from the carrier will 
still produce a signal, the intelligibility 
of which is identical with the original. 

Although, strictly speaking, a “single 
sideband” transmission would consist of 
the carrier plus one sideband, it is the 
practice, in modern communications, to 
remove the carrier as well and transmit 
only the wanted sideband, the carrier 
being replaced or “re-inserted” by one 
locally generated within the receiver. 
This type of transmission is properly 
known as “single sideband suppressed 
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carrier” but for some time now the 
popular abbreviation has been SSB. 

The major advantages of SSB are in 
the reduced bandwidth which such a sig¬ 
nal occupies, reduced problems of “se¬ 
lective fading” to which a normal AM 
transmission is prone and increased effi¬ 
ciency of the transmitter due to the fact 
that it is no longer required to transmit 
non-essential information. 

How does a “mov¬ 
ing coil” meter worb 
and how could a 1 
milliamp - full - scale- 
deflection meter be 
made to measure 103 
millamps. 

A moving coil meter consists of a small 
coil of fine wire wound on a former 
which is attached to a pointer. The coil 
is supended between needle points so 
that it can rotate in a magnetic field 
through an arc of about 90 degrees. A 
central pole piece mounted inside the coil 
provides that the ceil moves within a gap 
in the field across which is concentrated 
the magnetic flux of the circuit. 

When a current is* passed through the 
coil of wire, a magnetic field is set up 
around the coil which interacts with that 
of the fixed magnet gnd, if the coil is 
suitably orientated when at rest, it will 
rotate, moving the pointer with it. 

A pair of * springs is included to 
restrain the movement of the pointer and 
to return it to its reference point when 
he current is removed. When correctly 
adjusted, the movement of the pointer is 
directly proportional to the current flow¬ 
ing through it, and is substantially linear 
over its arc of deflection. 

If the meter is. required to measure 100 
milliamps, and requires 1 milliamp of 
current to fully deflect it, then an exter¬ 
nal shunt resistor must be wired in 
parallel with the meter terminals. The 
value of this shunt must be so adjusted 
that, of the total current of 100 mA, 99 
mA flow through the shunt,, and 1 mA 
flows through the meter. Thus we may 
regard a full scale reading on the meter, 
as indicating 100 mA. 

Another way of looking at the arrange¬ 
ment, is to visualise the meter as a volt¬ 
meter rather than a current meter. This 
is perfectly valid, since a meter having a 
certain internal resistance, and requiring 
a certain current flow through it (for full 
scale deflection) may equally be regarded 
as requiring a certain voltage across it. 
since this will be necessary to force the 
current through the resistance. 

A typical practical meter, for example, 
will have a full scale sensitivity of 1 
mA, and a coil resistance of 100 ohms. 
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From this information it is easy to show 
that we will have to apply .1 volt across 
the meter terminals in order to force 
1 mA through it and produce full scale 
deflection. 

The meter is therefore a 1 mA meter, 
or a .1 voltmeter, depending on which 
way you like to look at it. 

If, therefore, we may regard the meter 
as a .1 voltmeter, we may think of the 
shunt as a resistor which, when passing 
99 mA, develops .1 volt between its 
terminals. If we now connect the mete- 
across these terminals two things wij 5 
happen; the meter will be driven to full 
scale by the .1 volt applied to it, acd 
it will pass 1mA which, added to the 
99 through the shunt, will make a total 
of 100. 

From the above we could, if we chose, 
calculate the value of the shunt by using 
Ohm’s law in the conventional configura¬ 
tion. Thus, if we divide .1 (volt) by 
.099 (amp) we obtain an answer of- 1.01 
ohms. 

A more conventional formula, and the 
one most commonly used, simply divides 
the meter resistance by the multiplica- 


RADIO! 

A PRACTICAL 
HOME-STUDY COURSE 

STOTT'S College provides an ex¬ 
cellent and ‘-inexpensive Corres¬ 
pondence Course, especially pre¬ 
pared for the amateur radio en¬ 
thusiast, covering the theory and 
practical procedures in the design, 
construction and operation of 
modern radio receivers and an¬ 
cillary equipment. 

Stott students receive the indi¬ 
vidual guidance of a highly quali¬ 
fied radio engineer. 

Mail the coupon for full particulars 


Stotts Correspondence College 


159 Flinders Lane, Melbourne; 149 Castle- 
reagh St., Sydney; 290 Adelaide St., Brisbane; 
45 Gilles St., Adelaide; 22 Howard St., Perth. 


trnmmmm, CUT HERE AND POST' 

TO STOTT'S: Please send me, free and with- ! 
out obligation, full particulars of your Course ! 
in Radio for Amateurs. 


My Name 
Address 


Age . (R.H. 1163)! 
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ickup Arms 


Model 2400 


Fully Professional appearance and performance, suitable for both home and studio use 
Length 12" overall. Maximum tracking error guaranteed 2°. 


Model 2700 


True Transcription arm, ideal for the studio or the discriminating advanced student 
Length 16" overall. Maximum tracking error guaranteed 1°. 


Available from all Hi-Fi and Trade Houses 


Sole Australian Agents, G. R. D. INSTRUMENTS PTY. LTD., 6 Railway Walk, Camberwell, Vic 


OUT NOW 3rd EDITION 

Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 


INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 
ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 
INCLUDING DOBBLE * AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 
IONOSPHERIC FORECASTING. 

^ 47 SPECIALISED CONTRIBUTORS 

^ 47 SECTIONS 

> OVER 1)800 PAGES 

► SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD. 
20-22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME 

ADDRESS 

OCCUPATION 

SIGNATURE 

(or your parent's signature if under 21) 


RTVI6 


FOR OFFICE 
USE — 


Place where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 
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tion factor, minus one. Thus, 100 ohms 
(meter resistance) divided by 99 (multi¬ 
plication factor of 100, minus 1) gives 
us 1.01 ohms, as before. 

So you can take your pick, and use 
whichever one is easiest to remember. 

And now, here are some brief defini¬ 
tions of other abbreviations commonly 
encountered in radio literature. 

A.M. — Amplitude Modulation. 

Method of combining a signal (usually 
audio) with a carrier wave (usually R.F.) 
of constant frequency in such a way 
that the carrier amplitude is varied in 
accordance with that of the signal. 

F.M.—Frequency Modulation.— Method 
of combining a signal (usually audio) 
with a carrier wave (usually U.H.F.) of 
constant amplitude in such a way that 
the frequency of the carrier deviates 
from its nominal value by an amount 
representing the amplitude of the modu¬ 
lating signal and at a rate representing 
the (audio) frequency. 

D.C.C.—Double Cotton Covered. A 

type of wire, copper or otherwise, on 
vvnich two layers of cotton thread have 
been >yound to provide insulation. Gen¬ 
erally used in the winding of coils, sole¬ 
noids, etc. 

S.W.G.—Standard Wire Gauge. —One of 

several gauges used to indicate the 
diameter of wires used in electronics, etc. 
The wire diameter varies inversely with 
gauge number, small numbers indicating 
large diameters and large numbers small 
diameters. 


B. & S. — Brown and Sharpe (Wire 
Gauge). —Another wire gauge in popu¬ 
lar use, sometimes called American Wire 
Gauge. It is similar to S.W.G., but the 
gauge numbers are not identical for a 
given wire diameter. The difference 
ranges from two to four gauge “num¬ 
bers” according to the wire size. Most 
text books carry wire tables in the 
appendix. 

I.F. — Intermediate Frequency. 

Carrier frequency produced in a super¬ 
heterodyne receiver by the beating of a 
local oscillator with the carrier of the 
incoming signal. The intermediate fre¬ 
quency, which is normally much lower 
than the incoming frequency, carries the 
original signal modulation, and is usually 
amplified by one or more pre-tuned 
amplifier stages before detection. 

R. F.C.—Radio Frequency Choke. An 
inductor whose natural resonant fre¬ 
quency is usually considerably lower 
than the lowest frequency likely to be 
encountered in the circuit in which it 
is used. Generally used to suppress the 
passage of radio frequencies from one 
portion of a circuit into another, while 
providing a path for direct current. 

S. W.R.—Standing Wave Ratio. When 
the connecting line between an antenna 
and a transmitter is incorrectly termin¬ 
ated some of the power fed to the 
aerial from the transmitter is reflected 
back down the line to the transmitter 
and the line is said to have “standing 
waves” on it. The SWR is the ratio 
of forward to reflected power in the 


TRAFFIC LIGHTS—Cont. 


unoperated relay T will be energised in 
opposition. Contact P closes to initiate 
the timing, charging Capacitor Cl via 
the grid-cathode circuit of valve V. At 
the same time the 500 ohm winding of 
relay T is fully energised to operate the 
relay. 

‘The release of contact P determines 
the start of the timed period, with 
capacitor Cl discharging slowly through 
resistor Rl. The rate of discharge is 
determined by the value of the capacitor 
and resistor, and the setting of the poten¬ 
tial divider VR. Relay T meanwhile 
holds in series with resistor R2. This 
resistor is low enough to permit relay 
T to hold up, but too high to allow it 
to operate. Anode current flows through 
V when the potential across Cl has 
fallen to a prearranged level. 

“Since windings of relay T are con¬ 
nected in opposition the holding flux is 
neutralised, allowing relay T to release. 
Relay T remains released until re¬ 
operated by the closure of contact P. 
Potential divider VR comprises two fixed 
resistors with a variable element between 
them. As positive potential on Rl is 
increased the timing rate is speeded up 
and, conversely, it is slowed by a reduc¬ 
tion of potential. This forms a con¬ 
venient method of trimming the timer 
to compensate for initial variation of the 
timing components Cl and Rl from 
their nominal values.” 

The electronic timers are low-voltage 
types which operate on 50 volts. This 
is provided by a transformer, rectifier 
and smoothing filter housed in the rack. 
Pre-set potentiometers permit the 
accurate trimming of the timing circuits 
when the controller is brought into 
service. 


Photographs of the controller are re¬ 
produced here. One picture shows the 
timing panel and a row of test sockets 
at the bottom. Some of these are pro¬ 
vided to test the emission of all valves, 
helping thereby to minimise controller 
breakdowns through valve failure. Space 
is provided to mount a traffic counter 
for census purposes. The housing of 
the controller contains all power equip¬ 
ment and a radio television interference 
suppressor. 

It was hoped this month to give a 
description of the television system 
which will be used to control traffic in 
the city of Sydney. However, as the 
installation is by no means complete, 
full information is not available. It is 
hoped in a future article to deal with 
this matter fully. We can only say at 
present that television cameras are being 
installed with traffic signals in Sydney’s 
main intersections. A closed television 
circuit will convey pictures of traffic con¬ 
ditions to a central control room where 
operators can see what is happening. 
The signals will then be manually con¬ 
trolled to suit the conditions existing at 
any moment. 

At present some streets, namely Pitt 
and Castlereagh Streets, are provided 
with traffic signals operating on a 'fixed 
time basis to allow of continuous move¬ 
ment of traffic. The system is supple¬ 
mented with observers in radio- 
controlled cars who transmit information 
regarding the traffic conditions at one 
or a number of intersections. The 
signals can then be manually operated 
from a central control room, thus allow¬ 
ing full flexibility of the control as re¬ 
quired. These signals will be eventually 
merged into the complete television- 
controlled system. 


Radio, Television & Hobbies, November, 7963 


line and is generally measured with 
some form of SWR “bridge.” 

A.G.C. — Automatic Gain Control. 
Method of automatically increasing or 
decreasing the amount of amplification 
in a radio frequency or intermediate 
frequency amplifier so that, for a given 
modulation depth, the output remains 
substantially constant independent of 
fluctuations in signal strength. The term 
came into general usage with the intro¬ 
duction of television receivers and has 
now more or less replaced the older 
(A.V.C.) term. 

A.V.C.—Automatic Volume Control. 

(See also AGC) 


MEET 
PEE- WEE! 



plus 1/6 post 
and packing 


Mechanics, farmers, miners, 
engineers, carriers, safety 
workers, inventors, handymen, 
householders, carpenters, mot¬ 
orists, electricians, plumbers, 
seafarers, hunters, garages, 
all need this amazing hoist I 

LIFTS ENGINES! 
POCKET-SIZED! 
ASTOUNDS EXPERTSI 
SENT ANYWHERE 


THE MIGHTY 
MIDGET HOIST! 


At last! A hoist you con fit in your overalls 
pocket or glovebox ... a hoist that lifts 
weights up to 1,000 lbs. — effortlessly! 
Now you can do any lifting job without 
straining yourself! 

ESSENTIAL TRIALS GEAR 

If you're an everyday motorist, Pee-Wee 
can be a lifesaver for you in times of 
emergency. If you do a lot of trials work, 
you should never be without this fantastic 
midget wonder! Use it as a winch—it hooks 
on anywhere. (Shown here approximately \ 
full size.) 


PRECISION MADE — VERSATILE 

It's made in England — has rustproof nylon 
pulleys and cord. Silent running. Hauls 
cases, winches heavy loads, hoists engines 
— does 1,001 jobs for you. Send for yours 
today! 


SEND THIS COUPON NOWI 


To Sampson's, Box 4184, G.P.O., I 
Sydney, Australia . «-■ 

Send my wonder hoist immediately. ~ | 
I enclose 78/6 plus 1/6 post and p ■ 
packing charges. « | 

Name . g 

Address . J 

. fl 


91 
















{£ 

8<U| (k 

(k^rnM 

ABOUT 
VISUAL & 
AUDIO HI-FI 


The main content of these columns, this month, is an argument between a reader from Auck¬ 
land, New Zealand, and one of our staff members, Jamieson Rowe. As you will see from the 
letter opposite, the subject of their contention is our 24-watt Stereo amplifier, described or¬ 
iginally in the April 1963 issue, and involving everything from design concepts to economics. 

by Neville Williams and Jamieson Rowe 


B UT before becoming immersed in this subject, I might be 
permitted to interpose a few remarks on the subject 
of visual high fidelity, in relation to television. 

Largely responsible for this is a letter from yet another 
reader in Auckland, who reacted in a rather surprising 
manner to what I said in the September issue. I quote 
directly from his letter: 

"In a preamble to 'Let's Buy An Argument' in the 
September, 1963, issue, you seem, perhaps unintentionally, 
to doubt the ability of 'Heathkit' to produce a kit-set 'Hi-Fi' 
TV. 

"1 have built up several Heathkits and I am convinced 
that, if they say the TV will be Hi-Fi, it will be Hi-Fi and 
the equal of, if not superior to, comparative receivers 
available on the Australian and New Zealand markets. 

"As for your somewhat catty remark about alignment, 
1 presume the constructor will get on the same way as do 
people who build up one of your designs only, with Heath¬ 
kit, they will have step-by-step instructions as to how to do it. 

u The detail in their instructions is amazing. (e.g . one 
line might read . . poke the green wire from R through 
grommet CC) 1 am sure that even an idiot could construct 
the most complicated Heathkit. 

i( Unfortunately, it is most unlikely we shall see the 
Heathkit TV out here for, apart from supplying double¬ 
wound primaries on their power transformers, the Heath 
Company does not pamper its export market by converting 
its equipment to overseas standards ” 

Well, as I said, l was taken aback by this reaction to 
what was never intended to provoke an argument. 

In saying what I did in the September issue, the inten¬ 
tion was) to add a kind of subscript to what had appeared 
in preceding issues: To draw readers’ attention to the fact 
that visual hi-fi had not been completely ignored but was 
apparently a feature of a Heath do-it-yourself kit. 

While G.P. thinks I have done them something of a 
disservice by the reference, I have a feeling that I could as 
easily have been accused of giving them a free “plug.” One 
thing is certain, that any relations I have had with the Heath 
Company or their Australian representatives who advertise 
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through our columns, have always been on a most cordial 
basis. 

However, the only information I had on the particular 
design was from a news story in an American magazine, 
which was quoted word for word. 

As a deliberate note of caution, against a too-optimistic 
impression of the results obtained, I intimated that I had 
no knowledge of the standards which had been aimed at or 
achieved; how the kit receiver would compare with current 
Australian commercial models or our own design, or how 
the problems of alignment would be coped with. 

I felt, and still feel, that these are legitimate observa¬ 
tions. Apart from the fact that American standards pro¬ 
vide for lower picture resolution than those of Australia or 
New Zealand, I have frequently heard rather caustic criti¬ 
cism voiced of the average American TV set. 

There is therefore a possibility that a non-technical 
American writer might enthuse about a picture which might 
impress an Australian viewer, and particularly a technical 
viewer, much less. 

In fact, after such a positive reaction to my remarks, 
our correspondent’s own statement comes as almost an anti¬ 
climax . . . “it will be the equal of, if not superior 
to . . etc. 

Finally, I stoutly deny that my remark about alignment 
was “catty.” It is surely common knowledge that the ulti¬ 
mate performance of any television receiver is dependant 
on the accuracy with which its band-pass circuits are aligned. 
No matter how refined the circuitry, the objective can be 
defeated by innaccurate alignment. 

This applies to the Heathkit, commercial receivers and 
our own do-it-yourself designs. I completely and absolutely 
agree! 

That is why, when we described our own receivers, we 
adopted the attitude that use of a prealigned tuner and IF 
strip would substantially ensure sound and picture reception. 
However, for optimum results and resolution, we advised 
having the set aligned after completion, and gave the neces¬ 
sary instructions for so doing. 

“Catty” or plain matter-of-fact? You be the judge! 

Incidentally, a reader (D.A.) from Brisbane, commenting 
on visual hi-fi, has this to say: 
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“How can a screen measuring 19 x 15 
inches arouse any excitement? The thing 
is just too darned small for anyone to 
care whether the resolution is 350 lines, I 
400 lines or whatsoever. 

“If the picture were a decent size, say 
four feet by three feet, “hi-fi TV” would 
have a meaning, since good resolution, 
freedom from ghosting, etc., would then 
warrant some trouble to obtain them. 

“The only method of obtaining a pic¬ 
ture this size, with present technology, is 
some type of optical projection system 
but, as far as I can find out, this is much 
too expensive.” 

Our correspondent then goes on to 
suggest that we keep this latter possi¬ 
bility in mind, in case the situation 
should arise whereby something which 
is, as yet, too expensive commercially, 
should prove capable of being tackled 
successfully on a do-it-yourself basis. 

PROSPECT UNLIKELY 

Well, we can keep it in mind, D.A., 
but there doesn’t seem to be any pros¬ 
pect of that happening in the immedi¬ 
ate future. 

Well, then, having said so much about 
visual hi-fi, let’s turn it over to our 
other contender from New Zealand and 
to staff member Jamieson Rowe, who 
will contest the main bout. 

Thank you, Mr Williams! Unaccus¬ 
tomed as I am to public writing . . . 

Since the “R, TV and H” standard 
has been thrust into my possession in 
such a fashion, however, I suppose I 
had better raise it defiantly in the left 
hand, and with the other aim my some¬ 
what battered lance in the direction of 
New Zealand. (Is it the weather over 
there that makes the Kiwi readers harder 
to please?) 

Well, down to business. L.R.S. raises 
some points in his letter which are 
worthy of serious consideration and I 
will deal with them in turn. Incidentally, 
the letter has been rearranged slightly 
for publication, although none of the 
statements have been changed. The ori¬ 
ginal has a number of postscripts 
which have been incorporated into the 
body of the letter at the most suitable 
places. 

Firstly, the matters raised in section 
( 1 ). 

I have not been able to lay my hands 
upon the article by A. B. Bereskin, I 
must confess, but the issues of “Wireless 
World” to which L.R.S. refers are all in 
front of me as I write. These articles 
and others in various local and overseas 
journals were, in fact, considered when 
the Aoril-May amplifier was under de¬ 
velopment. Knowledge that this was 
the case, together with the following 
brief discussion, may help readers to de¬ 
cide whether or no the amplifier was 
developed in a technical environment 
as isolated as L.R.S. suggests. 

At the outset, let me say that the 
discussion in the April article was orien¬ 
tated toward transistor amplifier de¬ 
signs intended for home construction, 
rather than those intended for factory 
assembly or those published in maga¬ 
zines mainly for academic interest. I do 
admit, however, that this distinction was 
implied rather than stated explicitly, 
though it was in keeping with our nor¬ 
mal role. 

If I had stated the distinction ex¬ 
plicitly, I imagine that L.R.S. would 
have had less in the article with which 
to disagree. 

I cannot deny that, prior to the ad¬ 
vent of the power drift transistor, it was 


THINKS WE WERE MISLEADING 


Dear Sir, 

The article in your April, 1963, issue on your “High Quality 24-Watt 
All-Transistor Amplifier ’ contains a number of statements that are at 
variance with the facts. You may care to “buy an argument” on the points 
1 am here raising. 1 refer to the introductory remarks on p.64, wherein 
it is stated that “transistorised high-quality amplifiers have only been made 
practical by the development of the power drift transistor” 

1. Let us consider the first two paragraphs in the article, in which it 
is claimed that power transistors before the drift transistor were adequate 
only where moderate frequency response and distortion figures were re¬ 
quired. You state that it is the drift transistor which has brought the 
transistor amplifier into the same class as the valve amplifier. I know that 
this part of the world is often referred to as “down under,” but 1 had not 
realised that the isolation was such as to prevent even well-publicised infor¬ 
mation from the outer world to filter in. As early as 1957 an article appeared 
in the l.R.E. National Convention Record with the title, “A High Power 
High Quality Transistor Audio Amplifier,” by A. B. Bereskin. And that 
well-known journal, “Wireless World,” published in July, 1961, a design 

‘ by R. C. Bowes for both 4 and 10 watt amplifiers with a frequency response 
(ldh) of 10 c/s to 45 Kc/s, and distortion figures ol less than 0.03 p.c. and 
0.1 p.c. This was achieved in a straightforward design using output trans- 
sistors with a cut-off frequency of 4.5Kc/s. In November, 1961, the same 
journal gave a 10-watt design by R. Tobey and J. D'nsdale, for which 
the claimed performance was (ldB) from 40 c/s to 20Kc/s, with 0.25 p.c. 
distortion and an output impedance of 0.25 ohm. In the May and June, 
1963, issues of “Wireless World” are articles by R. Osborne and P. Tharma, 
of Mullard, describing three new designs with distortion figures bettering 
0.15 p.c. and frequency responses of 16 c/s to 18Kc/s or better. One 
of the amplifiers, using the new pi-class output stage, extends to 50Kc/s 
(-3dB) and has a maximum distort on of 0.06 p.c. Several designs have 
appeared in American journals, all in the high fidelity class. All the de¬ 
signs mentioned above use ordinary power transistors with cut-off frequencies 
near 4 Kc/s, and all are claimed to be stable and to sound well. There are 
two reasons why ordinary transistors do so well. The first is that a large 
amount of negative feedback can be applied in a suitably designed circuit. 
Tobey and Dinsdale, Osborne and Tharma, and many others use a com¬ 
pletely transformerless directly coupled circuit. Phase inversion is obtained 
by complementary symmetry in the driver stage (it is not hard to privately 
import high voltage npn transistors). The second reason is that ordinary 
speaker systems have a rising impedance characteristic which offsets the 
falling frequency response of the output transistors. Of course, to rely 
entirely on feedback is to risk overloading the driver stage at high fre¬ 
quencies, but the driver stage can be, and usually is, in Class AB. However, 
if I needed an amplifier to give near-maximum output at high frequencies, 1 
would prefer a higher cut-off frequency than 4Kc/s. The same would apply 
if I had an electrostatic speaker system. 

2. In your fourth paragraph you say, “At present, power drift transistors 
are relatively expensive.” 1 do not know how they compare with ordinary tran¬ 
sistors in price but, presumably, they are more expensive. 1, therefore, do not 
wish to take issue with your next sentence, “Thus, an amplifier employing them 
tends to cost considerably more than an equivalent valve type.” However, 
in the Tobey and Dinsdale design the two output transistors almost certainly 
cost less than the output valves and transformer of a valve design. And 
there is no driver transformer to push the price up again. 

3. In your next paragraph you imply that the cost of power drift tran¬ 
sistors will fall when a demand is established and manufacturing techniques 
are improved, and that your article will help by increasing the demand. 
This seems a rather starry-eyed view of economic practice to me, for the 
following reasons. Demand is a function of price, other things being 
equal, not the other way around. Demand is an increasing function oj 
price, and an increasing function of publicity. Taking publicity as given, 
there is a definite demand/price curve. In addition, there is a relation be¬ 
tween price and quantity supplied to the market. The higher the price 
he can get, the higher is the quantity which a manufacturer is motivated 
to supply. And if he can supply more than the demand the price is kept 
down, but if he cannot keep up with it, the price is kept up. Now suppose 
one plots the demand-price curve and the price-supply curves on the same 
graph, with demand and supply as the common x-axis (quantity, say). The 
first curve descends and the second ascends as quantity is raised, and their 
point of intersection represents the price which is likely to be asked. Now 
suppose further that increased publicity creates a new demand-price curve. 
This will be above the original on our composite graph, and the point at 
which it meets the ascending price-quantity curve obviously corresponds 
to a higher price. Hence, contrary to the assertion in “Radio, Television 
and Hobbies,” the motive is to RAISE the price. Of course, public image 
considerations are against such a rise, but the manufacturer avoids this 
by making the price high enough in the first place, in anticipation of the 
planned publicity. 

4. You say that a 5-watt transistor amplifier will normally have a 
single-ended Class A output stage, leading to a high cost. Why not a trans- 
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new from Milliard silicon RF mesa transistors 



BSY10 BSYll — BFY10 — BFY11: 


in 

150mW dissipation at T a mb — 100 C C 
and fi — lOOMc/s 


These new mass-produc6d n-p-n silicon mesa transistors—the 
BSY10, BSYll, for computing, the BFY10, BFY1 1, for RF 
amplification—are now in production and available from 
Mullard at realistic prices. They extend the already wide 
range of Mullard transistors and give designers the advan¬ 
tages of:— _ 

® Collector dissipation of 150mW at 100°C. 

® Amplification from DC to 30Mc/s coupled with dissipation 
' of 300mW in free air at 25°C. 

^ Collector emitter voltage of 45V to 60V provides more 
power and large signal handling capabilities. 

• ‘ Reliable medium speed switching is provided, together 
with good bottoming characteristics coupled with high 
f, and high junction temperature rating. 

® Three leads with envelope isolated. 

® TO-5 construction. 


The BSY10, BSYll and BFY10, BFY11 are the economic solu¬ 
tion for applications which previously appeared expensive 
and difficult in the missile, aircraft and marine fields and for 
industrial equipment where high ambient temperatures pre¬ 
vail. 


For further information on these transistors, write to 
Mullard-Australio Pty. Ltd. 


Abridged Data 

BFY10 BFY11 BSY10 BSYll 


Vc» max. 

+45 +45 +60 +45 

V 

I«:m max. 

50 50 50 50 

mA 

hKK at Vok = +5V, lc 

= 10mA 25-50 40-125 45-80 60-125 

f, at Vc,-: = +10V, l<- : 

= 5mA >60 >60 >60 >60 Mc/s 

VcK (sho lr — 10mA 

+ 1 *5 +1 -5 +1-0 +1 *0 

V 

Cobs at VrK = + 20V, I, 

i. : = 0mA 3-0 3-0 5-0 5-0 

PF 

Tj max 

175 175 175 175 

°c’ 


/ 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY - 29 2006 

123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 
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possible to design a high-quality transis¬ 
tor audio amplifier. With the 1961 art¬ 
icles staring me in the face it would, 
in fact, be nonsense to suggest such a 
thing. But I do suggest this: That high- 
quality transistor audio amplifiers de¬ 
veloped prior to the release of the 
power drift transistor were not very prac¬ 
tical when considered from the view¬ 
point of the average home constructor, 
taking into account his need, his skill 
and his resources. 

The circuit by Bowes uses two OC22 
transistors in a series push-pull output 
stage, driven by a pair of OC44s in a 
long-tailed pair configuration; these are 
fed from a single OC44 input stage. The 
Tobey and Dinsdale design is somewhat 
similar, but uses OC35 output transistors 
and uses complementary drivers rather 
than a driver transformer. 

The later design by Osborne and 
Tharma is again similar, but uses the 
so-called “pi” output stage configuration 
and a long-tailed pair driver. 

All three designs use high overall 
feedback ratios in order to attain the 
frequency response and distortion figures 
required. The Bowes and Tobey- 
Dinsdale designs use approximately 
34dB, while the later design uses 44dB. 
All use one or more local feedback 
loons to improve matters still further. 

Now while such orders of overall 
feedback are satisfactory in designs in¬ 
tended for the laboratory or a specialist 
production-line, they render a design 
rather impractical for homeconstructors. 

REASONS 

Why? Well, for a start, the home con¬ 
structor, when he buys a kit of parts for 
an amplifier, is liable to have an assort¬ 
ment of components from an assortment 
of manufacturers. He expects, and has 
every right to expect, that he can wire 
these components together according to 
the published circuit and have it perform 
substantially as the circuit description 
would suggest. This, despite the fact that 
he may have a set of resistors whose tol¬ 
erances are all one way or the other, des¬ 
pite the fact that he may have an output 
transformer with somewhat different 
characteristics to those of the transformer 
used in the prototype, and so on. 

With valve amplifiers, this expectation 
can usually be met—within reason—pro¬ 
viding the design is one with a reasonable 
inherent stability, and providing that the 
negative feedback is kept to about 15-20 
deciBels. This order of feedback is suffi¬ 
cient to limit gain and distortion varia¬ 
tions to something like 10 per cent of the 
figure they would have without feedback, 
yet is sufficiently low that the circuit is 
not too critical of transformer and circuit 
phase shift variations. 

With transistor amplifiers the situation 
has tended to be rather different. Tran¬ 
sistors have had somewhat greater 
“spread” (inter-unit variation) in gain and 
phase-shifts than valves, so that a tran¬ 
sistor circuit tends to be less “foolproof” 
on this account. 

In other words, compared with the 
valve situation, there has been, and still 
is, a somewhat lower probability that a 
transistor amplifier constructed using a 
randomly selected set of components will 
perform substantially as the prototype. 
This is assuming, of course, that the am¬ 
plifiers considered are simply assembled 
and switched on. 

When the negative feedback is in¬ 
creased to 34 or 44dB, as it has been 
with the amplifiers under discussion, the 
probability falls still further. 


With the prototype amplifiers, develop¬ 
ed in the laboratory with oscilloscopes, 
audio generators and distortion and noise 
meters available, it is’ a straightforward 
matter to compensate for capacitive, 
transistor and transformer phase shifts, 
in order to give a satisfactory response 
and stability margin. A few step cir¬ 
cuits and phase adjusting capacitors 
fitted in strategic spots—that’s all there 
is to it! 

DIFFERENT STORY 

But what happens when Mr Home 
Constructor buys a kit of parts for the 
design and wires them together in the 
home workshop? Compared with his 
chances with a valve amplifier, there is 
a somewhat greater chance that the step 
circuits which suited the transistors and 
components in the prototype so well 
will turn his particular unit into a splen¬ 
did ultrasonic oscillator. 

Then what does he do, apart from 
making a mental note never to build up 
a project from the magazine concerned? 
He can’t whip out the audio generator 
and the oscilloscope, because in the 
majority of cases there aren’t any. Nor 
can he call upon his wide background of 
technical knowledge and alter one of the 
step circuits to provide the required in¬ 
crease or decrease in phase shift—be¬ 
cause in the majority of cases, he doesn’t 
have such knowledge. 

The truth is that Mr Home Construc¬ 
tor is stumped, if such a situation arises. 
He will thus tend to be somewhat re¬ 
served in his enthusiasm for designs 
which have a reduced chance of working 
when first switched on. 

Here at “R, TV & H,” we side with 
him. This is why we did not describe 
a transistorised high quality amplifier of 
the type to which L.R.S. refers. At the 
time that the April-May amplifier was 
being developed, we felt that this type 
of circuit was just not uncritical or at¬ 
tractive enough to be regarded as a prac¬ 
tical project for “average” home con¬ 
struction. 


Here it should be stressed that tran- 
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jormerless Class B stage? For 

1 1 speakers of 8 or 15 ohms the power 
supplied would have a total of 20 
11 or 26 volts. OC22 transistors would 
;! be suitable, and excellent results are 
s possible, as the circuit of Bowes 
testifies. 

!| 5. A little later you imply that the 

;; excellent linearity of drift transistors 
J| makes Class B acceptable. Since the 
;! great majority of the amplifiers 1 
<i cited above use Class B (or, more 
!| strictly, modified Class B, with a 
\\ small standing current), that mode 
\; of operation is suitable also for 
J> ordinary transistors. 

]► These remarks do not weaken my 
;! contention that, with regard to ordin¬ 
al ary audio requirements, your state- 

I ments are misleading, and 1 look 
forward to reading your reply. Inci¬ 
dentally, a good application for the 
power drift transistor is in electronic 
filters, such as that used in your 
amplifier. Since beta is well main- 
stained, the filter’s output impedance 
![ does not rise at high frequencies, so 
!; that the large capacitor at the emitter 
\ could perhaps be left out. 


Yours sincerely, L.R.S. 
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V.F.O. JUNE, 1963. 


Case (no lid) . . . . 

.. .. £1 
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MULLARD WIDE BAND TUNER 
STEREOPHONIC PRE-AMP 
(Outlook June 63) 

Metalwork.£5 3 9 

Printed Panel (brown and 

gold with glass dial) . . £1 9 6 

Engraved panel (with glass 

pane).£3 0 0 

Plus 25 p.c. Sales Tax. 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM 
AGENTS. 

McKinnon nicholls pty. ltd., 
290 Rae St., Nth. Fitzroy. 48-4669. 

GERARD and GOODMAN LTD., 
192 Rundle St., Adelaide. 8-0242. 

HOMECRAFTS (TAS.) 

199 Collins St., Hobart. 2-2711. 

MARTIN DE LAUNAY P. L., 
Darby St., Newcastle. B4741. 

MARTIN DE LAUNAY P. L., 
Keira St., Wollongong. 

D. IRVINE and CO., 

401 George St., Brisbane. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 




























S.2.W/9 Ultra light shell with 
companion balance weight for 
model 3009 Series 11 or S.2.W/12 
for model 3012 Series 11 £ 4/3/6 . 
S.2 Ultra light shell (can only be 
used with companion balance 
weight) £2/4/6. 


Made throughout in light alloy with nearly 
120 perforations, this new ultra-light shell 
weighs only 6 grammes. Developed especi¬ 
ally for cartridges having a compliance of 
20 and upwards, it offers a valuable saving 
in mass at the point of greatest effect. 
Available with companion balance weight 
as an accessory for all Series II Models. 
One more advanced feature which makes 
the SME the best pick-up arm in the 
world. 


Announcing new prices for SME Pick-up Arms and Accessories:- 


SME 3009 Series II c/w SI* shell. £36 13 0 

SME 3009 Series II c/w S2/W9 shell . 39 9 0 

SME 3009 Series II arm less shell. 35 5 6 

SME 3012 Series II c/w SI* shell. 39 9 6 

SME 3012 Series II c/w S2/W12 shell . 42 5 6 

SME 3012 Series II arm less shell. 38 2 0 

SME Type SI shell only std. 1 7 6 

SME Type S2 shell only. 2 4 6 

SME Type S2 W/9 shell c/w weight. 4 3 6 

SME Type S2 W/12 shell c/w weight. 4 3 6 

SME Decca D2 Adapter. 4 9 0 

SME Amplifier connecting cable, 6ft. 4 3 6 

SME Series 1 Bias Adjuster. 1 7 9 

*S1 denotes standard “G”-type headshell. 
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sistor manufacturing techniques are im¬ 
proving all the time, with the result that 
“spreads” are i educing and will probably 
go on doing so. Thus, in the not-too- 
distant future, transformerless high- 
quality transistor amplifiers of the type 
which we have been discussing may well 
become “foolproof” enough for us to 
consider as a fairly routine project. At 
the time of writing the situation has im¬ 
proved somewhat, e^en compared with 
that existing earlier in the year. 

Rather than describe such an ampli¬ 
fier, we chose to design a unit around 
the (at that time) new power drift tran¬ 
sistors. These have increased frequency 
response, high gain and improved gain 
linearity, with the result that we were 
able to describe for home construction 
an amplifier having performance figures 
comparable with those for the designs 
to which L.R.S. refers yet employing 
only 19dB or so of negative feedback. 
And it has certain economic advantages 
over the other designs, as I will mention 
later on. 

With such an amplifier we feel that 
we have presented the hon^ie constructor 
with a transistor design which is almost 
as practical and as sure of success as 
previous and contemporary valve 
designs. 

It is these thoughts which I had in 
mind when I wrote the introductory 
remarks to which L.R.S. takes exception. 
And, of course, the economic aspects of 
transistor amplifier design which will be 
dealt with in a moment. 

TWO COMMENTS 

Before leaving section (1) of the letter, 
there are one or two comments I would 
like to make, however. 

In the first place, I doubt whether 
NPN transistors could be imported by 
the average home constructor as easily 
and as cheaply as L.R.S. would have us 
believe. The situation may be different 
in New Zealand but, over here, I think 
most constructors would search for 
another design if they found they had 
to go to the trouble of importing key 
transistors from overseas. 

Secondly, I would like to comment on 
the remark concerning the way in which 
the high-frequency response of transistor 
amplifiers is aided by the rising imped¬ 
ance characteristic of moving-coil 
speakers. The article by Tobey and Dins- 
dale propounds this view, supporting 
their argument with an impedance graph 
of a typical speaker. 

Now while it is true that the inductive 
nature of the load presented by a 
moving-coil speaker makes it somewhat 
easier to maintain the high-frequency 
response by means of negative feedback, 
this is not an effect peculiar to transistor 
amplifiers. It is simply a consequence of 
the finite output impedance of all audio 
amplifiers before negative feedback is 
applied. 

Because of this effect, in fact, it 
would be theoretically possible to drive 
a moving-coil speaker from an amplifier 
having a high output impedance together 
with an otherwise drooping high-fre¬ 
quency response and still obtain “flat” 
reproduction, because the voice-coil 
voltage could be made constant. Prac¬ 
tical valve and transistor amplifiers define 
the voice-coil voltage somewhat more 
accurately by taking negative voltage 
feedback from it to a point earlier on 
in the amplifier. 

The rising impedance characteristic 
will assist the transistor amplifier in 





























































maintaining the voice-coil voltage con¬ 
stant at high frequencies, it is true, but 
the effect will tend to be anything but 
constant. Different speakers, different 
lengths and types of connecting cable, 
and the use of a number of different 
types of multiple speaker network will 
make the load impedance as seen by the 
amplifier anything but the lmH-plus- 
15ohms assumed by Messrs Tobey and 
Dinsdale. 

In short, I think that any benefits 
which this effect may bring should be 
regarded as a “bonus” rather than as a 
constant circuit characteristic upon 
which to base one’s design. 

Now for the matters raised in section 
(2) of our reader’s letter. At the time 
when the April article was under pre¬ 
paration, power drift transistors had 
been released only a short while and 
were, in fact, relatively expensive com¬ 
pared with standard alloy-type output 
transistors. The first statement quoted 
by L.R.S. was therefore correct at the 
time of writing. 

However, as many of our readers will 
be aware, the semi-conductor industry is 
i making tremendously rapid strides. New 
devices are emerging all the time, manu¬ 
facturing techniques are being improved, 
and prices are falling—a fact about 
which I shall have more to say in a 
moment. Power drift transistors are 
NOW only about 25 per cent dearer 
than regular types of similar rating. 

However, the transistors are not the 
only things which have fallen in price. 
Many of the components used in tran¬ 
sistor circuits have also become less ex¬ 
pensive. This is due, I imagine, to the 
way in which increased demand has 
forced manufacturers to develop better 
and cheaper ways of manufacturing 
them-—at least in part. In other words, 
transistor circuitry components are now 
treated more as standard “stock” items 
than as “specials.’’ 

The combined effect of these reduc¬ 
tions in cost has been quite marked. As 
I mentioned in the April article, the goal 
which we set ourselves when we designed 
our amplifier was that it should cost NO 
MORE than 150 per cent of the cost of 
a comparable valve unit. Had it pro¬ 
mised to be otherwise, we would prob¬ 
ably have delayed the project, or treated 
it differently, on the grounds that it 
would be unattractive, financially. 

FIRST COSTING 

We were successful in attaining this 
goal for, when the design came out in 
May, the average cost of the kit of parts 
was close to 140 per cent of the cost 
of the kit for the “Unit Stereo Play- 
master No. 4,” the hearest valve equiva¬ 
lent. We were, in fact, quite proud to 
have whittled off that 10 per cent, par¬ 
ticularly as the transistor unit actually 
does more than the valve unit with 
which it was compared—it will accept 
the signals from a magnetic cartridge. 

Due tp the falling prices, however, 
the cost of a kit of parts for the transis¬ 
tor amplifier fell so that WITHIN 
THREE MONTHS we saw advertise¬ 
ments in the magazine offering the kit 
for LESS than the cost of a kit for the 
valve amplifier. 

In other words, although the second 
statement of mine quoted by L.R.S. in 
section (2) was correct in April, it is 
now false. My only comment regarding 
this is that I am delighted that time has 
made jt so! 

Now for the assertion which L.R.S. 


makes regarding the comparative price 
of output transistors and a valve-trans¬ 
former combination. This is simply a 
matter of facts, which I checked with 
a Sydney trade house and the manufac¬ 
turers’ current price lists. 

A pair of 6BQ5 output valves, to¬ 
gether with an ultra-linear output trans¬ 
former capable of delivering 10 watts 
to the speaker over the frequency range 
covered by the Tobey and Dinsdale de¬ 
sign, and with comparable distortion, will 
cost close to 15 per cent LESS than a 
pair of suitable output transistors for 
the latter design. 

In addition, to be realistic, we should 
add to the cost of the output transistors 
the price of the complementary driver 
transistors, which take the place of the 
driver transformer. The two driver 
transistors will, in fact, cost a good 
deal more than a driver transformer and 
are liable to add another 25 per cent to 
the relative cost of the transistor output 
stage. 

Thus, even at the present time, a valve- 
type output stage tends to cost somewhat 
less than a comparable transistor design 
—be it one like the Tobey and Dinsdale 
design with standard transistors and 
complementary drivers, or one like our 
own with power drift transistors and 
driver transformers. 

I must confess that in section (3) of 
his letter, L.R.S. rather lost me. I am 
the first to admit my abysmal ignorance 
of economic theory, so this was perhaps 
to be expected. 

A CONTRADICTION? 

However, a brief but logical analysis 
of this section showed what seems to 
me to be a straightforward contradiction. 
As “Radio, Television and Hobbies” is 
not quite the place for involved discus¬ 
sions on either logic or economic theory, 
however, I will leave more detailed 
study of this section to readers with 
more training, time and inclination. 

I will content myself with stating what 
is, to me at least, of far more import¬ 
ance and relevance. This is the simple 
fact that I mentioned before—namely, 
that the price of power drift transistors 
and associated components has, in fact, 
fallen—bogies notwithstanding. 

This is, after all, the evidence which 
one would expect to find if what I wrote 
in April was true. You can ascribe 
this to chance or supernatural parallelism 
if you wish, but to me it seems easier to 
conclude that what I wrote has at least 
the appearance of being realistic. 

The demand has, in fact, increased, 
and the price has, in fact, fallen. I leave 
it to the readers to decide from this 
whether or not I was starry-eyed in 
suggesting that this might occur. 

With regard to section (4) of the 
letter, I think all I need do is comment 
that I have compared the cost of a kit 
of parts for the Bowes amplifier with a 
kit for an equivalent valve design. The 
transistor unit would cost approximately 
10 per cent more, at current prices, 
which suggests that it really doesn’t 
matter whether we use class A or class 
B with a transistor amplifier of about 
5 watts rating—it will still be dearer 
than a valve design, as at the time of 
writing, September 26, 1963. 

The situation was, in fact, worse 
earlier in the year, which was the main 
reason why we selected a twin 12-watt 
unit for our design. One had to con¬ 


sider power level ratings of this order 
before the transistor amplifier fell to 
even 150 per cent or so of the cost 
of a valve design. The situation is now 
much better, as I have mentioned, but 
a 5-watt transistor amplifier still tends to 
be more costly than a similar valve de¬ 
sign on a parts-over-the-counter basis. 

I consider that I have already answer¬ 
ed section (5). It is certainly possible 
to use modified class B with standard 
output transistors, but the feedback 
factor, which must be used to achieve 
satisfactory results, tends to make the 
design unattractive for home construc¬ 
tion. 

STORAGE FUNCTION 

Finally, let me comment on the last 
sentence in the letter, where L.R.S. sug¬ 
gests that the use of a power drift tran¬ 
sistor as an electronic filter would per¬ 
haps allow the following electrolytic 
capacitor to be omitted. 

I will not deny that a power drift 
transistor would be a good choice for 
this type of circuit in some applications. 
However, the main function of the usual 
large-value electrolytic capacitor follow¬ 
ing the filter transistor is to supply peak 
current. 

In amplifiers using class B output 
stages, the use of such a capacitor means 
that the filter transistor may be a fairly 
low-rating type, as it only handles the 
average current flow, which is consider¬ 
ably smaller than the peak current. 

It would thus be advisable to use this 
capacitor whether a power drift transis¬ 
tor were used or not, as it will allow 
the filter transistor to be smaller and 
less costly than it would otherwise have 
to be. 


EKCO-STYLUS 

PAYS MUSICAL 
DIVIDENDS 


® If you buy just ANY 
needle—you could buy 

trouble! 

• EKCO-STYLUS is crafts¬ 
man-built—not mass pro¬ 
duced. 

• EKCO-STYLUS brings 
your records to life! 

• EKCO-STYLUS guaran¬ 
tees satisfaction and After 
Sales Service. 

Available from all good Music 
Houses. 

Send for FREE Literature. 


Manufactured by: 

Ernest Kuenzli Pty. Ltd. 

60 Hunter Street, Sydney 
BW699I BW699I 
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announce their official appointment as importers 
and distributors of 

RADFORD: / 

Loudspeakers, Amplifiers and Control Units, Laboratory 
Power Supplies 

K.E.F. 

Loudspeakers, Baffles complete 

(bass drivers-tweeters available separately) 

KONSTANTIN DANNER: 

Audio faders—sliding plug in type for mounting in con¬ 
soles (as used in the German broadcasting industry) 
Single, double and quadruple ganged—100 ohms to 5000 
ohms, balanced and unbalanced, silicon oil filled. 

AUDIO VISION: 

Alpha label gramophone records — English choral and 
organ music. Choristers of New College, Oxford. 

Australian Agents: 

DEREK E. JOLLY LTD., 

16 ROBE TERRACE, MEDINDIE, S.A. 





K1 SPEAKER 
SYSTEMS 

BASS SECTION 
Diaphragm 

It is inescapable that good bass 
requires large diaphragm areas and 
, low resonance. The K 1 16in x 12in 
i low frequency radiator has an 
effective area twice as great as a 
, -— - .. .-.-v;! 12 in round cone and can, thcrc- 

" . , .\ L. * ' .. ' * i fore, move large volumes of air 

^ _ i w j th sma jj excursions necessary to 

keep distortion to a minimum. 

The low frequency diaphragm is rectanguar in shape per¬ 
mitting an enormous moving area to be built into a panel of 
small frontal dimensions. It is moulded from feather-light 
expanded plastic, coated with aluminium for extra rigidity. Cone 
breakup and spurious resonances arc eliminated giving bass of 
remarkable purity. 

An exclusive silicone rubber surround reinforced with fabric 
is used to terminate the outer edge. 

CHASSIS 

Conventional chassis are eliminated by building directly onto 
the front panel. The magnet is supported on a heavy cast 
framework ensuring absolute rigidity without resonance. 


MAGNET 

The latest Fcroba II slim silhouette ceramic magnet assembly 
is fitted. Some idea of the power available is given by the weight 
of the assembly which is 91b. Pole shaping has been incorporated 
to equalise the leakage fields and further reduce distortion. 

2in DIAMETER VOICE COIL. 

FLUX DENSITY 12,700 OERSTEDS. 

TOTAL FLUX 165.000 MAXWELLS. 

FUNDAMENTAL RESONANCE 25 c,s. 

MID-RANGE 

The reproduction of middle frequencies without colouration 
is achieved with an elliptical 6 in x 4in unit fitted with a Try-ply 
expanded plastic diaphragm, roll surround and Feroba II ceramic 
magnet assembly. Its response is exceptionally smooth and free 
from breakup in the vital range 300—3.000 c/s 
lin DIAMETER VOICE COIL. 

FLUX DENSITY 12.000 OERSTEDS. 

TOTAL FLUX 47,000 MAXWELLS. 

FUNDAMENTAL RESONANCE 100 c/s. 

TWEETER 

Extremely high frequencies arc handled by a spherical plastic 
dome radiator U/ain diameter. The small, size of this unit 
ensures wide dispersion to the limit of the audio range without 
breakup. 

V/i\n DIAMETER VOICE COIL. 

FLUX DENSITY 15.000 OERSTEDS 
TOTAL FLUX 53,500 MAXWELLS. 

FUNDAMENTAL RESONANCE 550 c s. 

Kl BAFFLE 

One of the important features of the Kl scries is the avail¬ 
ability of the panel mounted system, wired complete and ready 
to play. Conversions of existing cabinets can be undertaken 
with the minimum of effort and success is guaranteed. Details 
of suitable cabinets for home construction arc also available 
Size: 26'/2in x I 6 Y 2 x 4 3 / 4 in. 

Weight: 231b. 

Impedance: Suitable for amplifiers 8-16 ohms. 

Max. Power: 25 watts rms; 50 watts peak. 


UNITS AVAILABLE EARLY DECEMBER, *75 EACH 























First REAL Small Hi-Fi Speaker system 
(IVi cu. ft.). 62 gns. each. 

SPECIFICATIONS 
Size: 18in. x 10%in. x 634in. 

Weight: 241b. 

Impedance: 15 ohms. 

Max. Input: 15 watts R.M.S., 30 Watts Peak. 


K.E.F. CELESTE 


BASS UNIT 

Rectangular Bin. x 9in. Tri-ply diaphragm of 
expanded polystyrene with aluminium skins. 
2in. Dia. voice coil. 

Flux Density 10,500 Oersteds. 

Total Flux 137,000 Maxwells. 

Free Air Resonance 35 c/s. 

Resonance in Enclosure 85 c/s. 

H.F. UNIT 

Spherical dome radiator with Moulded Melinex 
diaphragm. 

I'/ain. dia. Voice Coil. 

Flux Density, 15,000 Oersteds. 

Total Flux, 53,500 Maxwells. 


RADFORD AMPLIFIER AND 
CONTROL UNIT 

This NEW HIGH FIDELITY AMPLIFIER 

using 4 EL34 output tubes in push-pull de¬ 
livers an output of a conservative 15 watts 
R.M.S. per channel. It has been carefully 
designed as a whole and not made up of 
several known circuits, lumped together. 

Full advantage has been taken of RECENT 
ADVANCES in output transformer design. 
THE STEREO CONTROL UNIT: The de¬ 
sign of this unit is inherently stable. All 
circuits, except the input valve stage, are 
operated at low impedance and capacitance 
effects between stages are therefore reduced 
to small proportions. 



DUETTE 

A new compact two speaker system 
using B139 Bass diaphragm and the 
T15 hemispherical tweeter as in 
Celeste. £104 each. 

SPECIFICATIONS 

Size: 25V4in x 15T4in x lOin. Weight: 401b. 
Impedance: 15 ohms. Max. Power: 15 watts 
R.M.S. Fundamental Resonance of System: 
48 c s. Amplifier and control unit £195. 



Konstantin Danner Audio 
Fader—KW600/85-1 

SPECIFICATIONS 

Power Rating 1 watt. Insertion 
Loss: 6 db. Max Attenuation: 
85 db. Size of Front Plate: 
190 x 40 x 7 mm. Cross Talk 
Attenuation (at 15 kc): 105 db. 
Variation Loss: Plus or minus 
0.5 db up to 15 Kc. 

KW series are unbalanced and 
HW scries are balanced. The 
KW scries are available in 
single, two and four channel. 
The HW series are available 
in single and two channel ver¬ 
sions. The impedance range 
available in the KW range is 
from 100 to 5,000 and in the 
HW range from 100 to 2,000. 
The 57 stud contact unit is 
scaled in Silicone oil and thus 
is completely free from dust, 
dirt or cigarette ash. They are 
considered the finest available. 
Delivery ex factory is mini¬ 
mum 12 weeks from placing of 
firm order. Price on applica¬ 
tion. 



RADFORD AUDITORIUM 
LOUDSPEAKER SYSTEM 


The ultimate for large rooms, 
halls and auditoriums this ex¬ 
ceptional unit incorporates 
four B139 Bass drivers of ad¬ 
vanced design being rectangu¬ 
lar 13” x 9” Tri-ply dia¬ 
phragm of expanded poly¬ 
styrene with aluminium skins 
as designed by Raymond 
Cook, The two H.F. tweeters 
reproduce frequencies above 
1 kc/s with smoothness usual¬ 
ly associated with ribbon and 
electrostatic units. 

SPECIFICATIONS 

Contemporary styled of small front 
to back dimensions. 

Response 40 c/s—15,000 c/s. 
Larger floor standing type for 
lounge or studio use. 

Contains 4—13” x 9” drivers, plus 
2 pressure units. 

Adjustable for 16, 8, or 4 ohms 
output amplifiers 60 watt output 
amplifier rating. 

Dimensions—36” x 30” x 8” deep. 
£230 each. 



RADFORD STUDIO 


LOUDSPEAKER SYSTEM 

This ideal unit incorporates 
two of the bass drivers as 
mentioned in the Audi¬ 
torium model and one 
tweeter. Occupying only 2 
cu. ft. this will be the 
choice of the discerning 
enthusiast who seeks maxi¬ 
mum performance from the 
compact floor type loud¬ 
speakers. 

SPECIFICATIONS 

Contemporary styled of small front 
to back dimensions. Response 
40c/s—15.000c s. Floor stand¬ 
ing type. Contains 2 — 13” x 
9” drivers, plus a high frequency 
pressure unit. Adjustable for 
16, 8, or 4 ohms output ampli¬ 
fiers. 40 watt amplifier rating. 

Dimensions — 30” x 24” x 714’ 
deep. £137 each. 



RADFORD BOOKSHELF 
LOUDSPEAKER SYSTEM 


For a compact speaker 
of just A cu. ft., the per¬ 
formance of this unit is, 
to say the least, excep- 
tionaT. The very smooth 
frequency response and 
wide dispersion set it 
apart from all other 
loudspeakers of compar¬ 
able size. It incorporates 
the B139 bass driver and 
a Radford tweeter. 


SPECIFICATIONS 

Contemporary styled of small 
front to back dimensions. 
Response 40c s—13,000c/s. 
Contains 13” x 9” flat piston 
type polystyrene driver, plus 
pressure unit. 

16 ohms. 25 watt amplifier 
rating. 

Dimensions — 20” x 1114” x 
7" deep. £75 each. 


UNITS AVAILABLE EARLY DECEMBER 


VICTORIA: All enquiries Thomas Pty. Ltd., 92-96 Bourke St., Melbourne. 

N.S.W.: Distributors: Bardsley Import Trading Co., 166 Glebe Rd., Glebe. MW1014. 
QUEENSLAND: Distributors: Brisbane Agencies, 16 Stanley St., South Brisbane. 4-5466. 










































CBS Stereo Tape 
Player is now ready 
to challenge the disc 


In early I960, Dr Peter Goldmark, of CBS Labora¬ 
tories, exhibited a developmental tape player, 
featuring miniature tape cartridges, auto-change 
facilities, and operating with a tape speed which 
seemed incompatible with his claims for high fidelity 
performance. Little has been heard of it since 
but C. S. Tepfer, writing in "Popular Science," claims 
that it is far from dead. On the contrary, the player 
is now ready to challenge the disc for a place in 
the scheme of things. 


Beginning his article, C. S. Tepfer 
says . . . It’s here at last! 

It’ll thread, play and rewind tapes 
automatically — giving up to 15 hours 
of stereo music. 

Here’s a tape machine that might just 
wean home music listeners away from 
records. It matches or exceeds record¬ 
playing systems in every aspect of con¬ 
venience and foolproof operation. It 
will: 

6 Play up to 15 hours of stereo music 
without attention. Individual selections 
can be of any length (up to 45 minutes) 
and played in any sequence you choose. 

• Thread the tape and handle the reels 
automatically. Also, it is simpler to load 
than an automatic record changer. 

• Shrug off careless handling. Simply 


dial 


turning a 
fixes a jam. 

• Make live re¬ 
cordings as easily 
as it plays pre¬ 
recorded tapes. 

You can make 
your own record¬ 
ings from radio, TV or records. 

That giant tape maker, Minnesota 
Mining and Mfg. Co. (3M), put up the 
millions to develop the recorder, and is 
producing it in its Revere plant. 

Many people, enchanted with the idea 
of a tape recorder, have bought one of 
the various conventional types available. 
But recorders have rarely been put to 
full use except by a few dedicated 
hobbyists. If there is ever to be a huge 
home market for 


magnetic tape, 3M 
reasoned, there 
would have to be a 
machine so easy to 
use that even 
women would like 
it. 

So about five 
years ago, they ask- 


Levers, wheels 
and pulleys Inside 
the machine are 
reminiscent of a 
tape player end a 
record changer 
rolled into one. 
Whether the 
mechanism will 
prove sufficiently 
trouble - free is 
a vital question . 
Ability to achieve 
and maintain high 
fidelity results is 
another . But the 
big question re¬ 
mains • . . can it 
carve, for itself, 
a slice out of the 
disc market? 


ed the man who developed the 33 
1/3 LP record, Dr Peter Goldmark, of 
C.B.S. Laboratories, to design a con¬ 
venient tape system. The result, first 
shown at the Engineers’ Show in New 
York City in March, 1960, was an auto¬ 
matic tape changer. Talking about that 
model, one 3M executive admitted, “We 
would have had to put a list price of 
2,000 dollars on the system, since it 
would have been necessary to hand-pro¬ 
duce each unit.” But Dr Goldmark had 
come up with the answers to the prob¬ 
lems that had made tape changers for 
the home impractical. What were these 
problems? Tape speed and noise. 

Tape speed: In conventional high-fid¬ 
elity tape recorders, 1% inches of music- 
magnetised tape moves past the play¬ 
back head per second. It takes some 
1,500 feet of tape to produce 40 min¬ 
utes of music, about the same as on 
an average LP record. A seven-inch reel 
of prerecorded tape contains about 1,000 
feet for four-track stereo — the tape 
runs through first in one direction, and 
then the reels are reversed and the tape 
runs back, like 8mm movie film. This 
gives 2,000 feet of music. But packing 
1,000 feet of tape into a cartridge makes 
for a bulky package and an even bulkier 
machine to handle it. 

Goldmark’s solution was to reduce 
tape speed to 1 7/8 inches per second 
(i.p.s.). At this speed, 450 feet of tape 
would play for 48 minutes, and that 
much one-mil-thick plastic tape can be 
wound on a three-inch reel. The tape 
is narrower, too: 5/32 inch wide ver¬ 
sus the conventional i inch. 

While some other recorders run at 











How cartridges are changed automatically: 


Tape cartridges to be played are 
placed on a platform in a well at 
the rear of the machine. Up xc 
20 plastic cartridges, 3$in by 
3iin by %in, can be stacked at 
one time . Press two piano-like 
keys and the system starts—tape 
is automatically threaded, plays 
45 minutes of stereo music, and, 
when the end of the tape is 
reached, automatically rewinds. 
Cartridge is rejected and a new 
one falls into playing position. 
Selection can be rejected at any 
time by pushing reject lever, or 
machine can be set to repeat 
indefinitely. 

this speed, and some even half as slow, 
the fidelity is poor. The slower the 
speed, the less tape passing by the gap 
in the recording head per second, leav¬ 
ing less room for the thousands of tape 
particle magnets needed for 10,000 
cycles per second and higher, Goldmark 
solved this by decreasing the size of the 
recording-head gap, making the magnets 
smaller. The gap between north, and 
south poles is only li microns, or 60 
millionths of an inch (1/50 the dia¬ 
meter of a human hair); other recorders 
have a gap of 2£ to 6 microns. 

The noise problem: At slow speed, 
increased noise was a little harder to 
beat. The needlelike magnetic particles 
on the tape do not all line up in proper 
direction, and the strays cause noise. 
Experts long held that for high-quality 
tapes, 7± i.p.s was the slowest speed at 
which, background noise could be held 
down. 

Goldmark called for, and 3M deliv¬ 
ered, a new kind of tape with finer mag¬ 
netic particles, and a better binder to 
hold them to the plastic backing for 
greater uniformity. This tape, called 
“270,” has a signal-to-noise ratio twice 
that of other tapes; even the weakest 
high-frequency sounds will not be blan¬ 
keted by tape hiss. 

The mechanism: Developing the chan¬ 
ger seemed something of an anticlimax 
after the initial problems of tape speed 
and noise were solved. Still, the mech¬ 
anism is ingenious. Although the mach¬ 
ine is “cartridged” as opposed to the 
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REJECTED 

CARTRIDGES 
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PLATFORMS 


CARTRIDGES 
TO BE PLAYED 


Shaded cartridge is in playing posi¬ 
tion with subsequent ones on top. 
A reject is at left. (View is from 
rear). 
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When changing cartridges, fingers 
project to support stacks, while 
platforms tilt to slide cartridge under 
reject stack. 
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Platforms rise to push cartridge 
above retaining fingers on reject 
stack, release next cartridge, and 
lower into position. 


reel-to-reel concept, it does, in fact, 
operate with two reels: One, the feed 
reel from which the tape unwinds, is in 
the cartridge; the other, the take-up 
reel, is permanently in the machine. As 
in the automatic record changer, no tim¬ 
ing mechanism is used: A system of 
tape-sensing elements and cams controls 
each step in the changing and playing 
cycle. 

The Revere automatic tape changer (to 
be available nationally by late summer) 
is an all-in-one unit with two amplifiers 
and two speakers. It’s a heavily portable 
32 pounds, about the same weight as 
a 16-inch TV, but not as bulky. A deck 
version (changer plus preamplifiers only) 
for addition to stereo systems is promis¬ 
ed. 

The machine handles as easily for re¬ 
recording as for playbacks. Merely con¬ 
nect the two mikes, or cables from the 
FM set, TV or whatever, to sockets on 
the back. Then place a .cartridge of 
“raw” tape in the well and press down 
the “record” key. 

If playback and recording sound easy, 
it’s because the machine does all the 
work. It must: 

• Lower the cartridge into the playing 
position. 

• Nudge the leader out of the cartridge 
and on to the take-up reel. 

e Push the tape against the erase and 
playback/record heads. 

• Pull the tape away at the end of the 
reel and rewind it into the cartridge. 

O Lower the platform t 0 slide the re¬ 
jected cartridge under the stack on the 
adjacent platform in the well. 

• Lower the next cartridge into play¬ 
ing position. 

With the many cams, lever arms, 
spring-loaded pins and such needed to 


How tapes are threaded, 

played and rewound: — 

Feedout-rewind roller presses against the reel, exposed through 
a half-moon notch, and rolls out a stiff \in-wide tape leader 
through a slit. The leader slides along a channel between capstan 
and pinch rollers and on to the take-up reel. . Spring-loaded 
flanges grip edges of leader, and the tape starts winding on to 
take-up reel . Tape-sensing pin pushes tape against erase and play¬ 
back-record heads, and the pinch roller presses tape against cap¬ 
stan. At the end of the reel, tension on the tape triggers the re¬ 
wind cycle and the tape is whisked back into the cartridge. 
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do these jobs in sequence, jamming 
could be a problem. But clearing the 
machine needs only the turn of the 
sequence wheel — reached by raising 
the hinged lid — to the “load” position. 
At this point, it is ready to go again. I 
found it impossible to bug the machine 
so badly that it could not be easily cor¬ 
rected with the control wheel. 

Tape editing is out. Reason: Inaccessi¬ 
bility of the tape both in the cartridge 
and in the machine. Splicing one pro¬ 
gram to another is equally inconvenient, 
but the limited accessibility of the tape 
is played down by 3M executives who 
view the Revere cartridge system prim¬ 
arily as a playback device. You can 
stack cartridges for 15 hours of con¬ 
tinuous music. 

Already Columbia and Musictape are 
issuing prerecorded cartridges. Colum¬ 
bia has released about 50, Musictape 
about 12. Both include classics, pops, 
jazz and show music. A 48-minute Col¬ 
umbia cartridge lists for 9 dollars 95 
cents — against 5 dollars 95 cents for 
a 50-minute stereo record. However, the 
cost of playing cartridges is consider¬ 
ably reduced if you make your own 
tapes: a cartridge of raw tape costs 4- 
dollar s 75 cents, and will yield 48 min¬ 
utes of sound. 

The Revere stereo-tape cartridge sys¬ 
tem sells for 450 dollars, about 100 dol¬ 
lars more than a comparable reel-to-reel 
four-track stereo-tape machine. What 
makes it worth the difference? Con¬ 
venience. If you have ever had to thread 
a tape machine in a slightly darkened 
room, or cursed a reel of tape that has 
been spilled all over the floor, or listen¬ 
ed to your wife’s complaints that she 
won’t play the thing because she can’t 
work it, then the convenience may be 
worth the extra 100 dollars to you. 

The 3M people are counting on buy¬ 
ers finding the machine so convenient 
that they will buy lots more tape. If 3M 
is right, the automatic tape changers 
may make tape as popular as LP re¬ 
cords. ' 



THE SCHOBER SPINET 


ORGAN 

One of the Schober (U.S.AJ 
ASS EM BLE-IT-YOURSELF Range 

Send us 1/8 (four 5d stamps; New Zealanders 
five 3d stamps) for the Schober Brochure, 
price lists and a 7in sample recording which 
gives an idea of how Schober Organs sound. 
Alternatively, you may send A5/ for the above 
items and receive, in addition, a copy of the 
technical booklet “HOW SCHOBER ORGANS 
WORK" (2nd edition). 

THE ELECTRONIC ORGAN COMPANY 

(AUSTRALIA) 

11 CADOW ST., PYMBLE, N.S.W. 

(Please nofe . . . No business is conducted at 
this address, which Is that' of the Company’s 
Registered Office, only.) 
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WHAT IS DYNAGROOVE? 


In recent weeks (locally) and recent months (in the U.S.), RCA have 
been enthusing about their Dynagroove process which they bill as — 
"a revolution in the art of recording." Unfortunately, it isn't too easy 
to answer the question which naturally follows: What is Dynagroove/ 


T HE difficulty is surprising, because 
there’s certainly no lack of verbiage 
in the relevant advertisements and pub¬ 
licity sheets. The trouble is that the 
verbiage contains very little technical 
substance. 

At the risk of being rather disrespect¬ 
ful, therefore, one could suggest that the 
main impact of all the talk about dyna¬ 
groove, thus far, is to convince the 
reader of RCA’s determination to keep 
abreast of other big names in the record¬ 
ing field. 

“Command” have talked big about 
their 35mm film masters. 

“Decca” have had their picnic with 
“Phase Four.” 

Various “Super” and “Ultra” style pre¬ 
fixes have been attached by others to 
adjectives already in the superlative 
class. 

Now, RCA have their “Dynagroove,” 
with its implications both publicity-wise 
and technical. 

WHAT IS IT? 

But again the question arises: What is 
Dynagroove? 

Well, first it isn’t a new variety of 
recording. You don’t have to choose 
between (1) Mono; (2) Stereo and (3) 
Dynagroove. 

Rather is Dynagroove an adjective 
coined to describe the sum total of all 
refinements, adaptations and innovations 
by which RCA plan to turn out mono 
and stereo discs which will sound better 
and lure buyers back for more. 

To what extent this hope will be jus¬ 
tified and how “Dynagroove” records, 
en masse, will compare with other com¬ 
panies’ best, remains to be seen. 

However, one would gather, from the 
publicity released, that RCA engineers 
have taken a long look at every phase 
of the recording process. 

Involved in this has been consideration 
of studio acoustics relative to each class 
of item to be recorded, along with the 
choice and placement of microphones. 

Control consoles have been provided 
which combine high performance stand¬ 
ards with a maximum of flexibility. 

Master tape recorders have been re¬ 
designed to new low standards in terms 
of wow, flutter and distortion, while 
frequency response has been pushed to 
a demonstrable 60Kc, 

But, in practical terms, RCA engineers 
reportedly felt that all these refinements 
were of second-order importance; extra 
polish, as it were, on an already glossy 
surface. The real problems were those 
involved in the tape-to-disc transfer. 

One of these arises from the fact that 
the groove in the master recording is 
cut by a chisel-shaped stylus but, for 
replay, a spherical tip is used. As a 
result, there is a tendency for the re¬ 
trace waveform to differ slightly from 
the record waveform, the difference 
being a function of frequency and also 
increasing in magnitude as diminish¬ 
ing groove radius steepens the wave- 
fronts. 

Since the use of differently shaped 
stylii is dictated by the contrasting func¬ 
tions, the problem becomes one of alle¬ 
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viation rather than elimination. 

Looking at the affected waveshapes, 
RCA engineers decided that they could 
take a major step towards “alleviation” 
by pre-distorting the waveforms fed to 
the chisel-shaped cutter, so that the 
groove would actually deviate as if it 
had been cut by a spherical stylus. The 
spherical replay stylus would thus repro¬ 
duce a waveform closely simulating the 
original signal. 

One of RCA’s publicity illustrations 
shows an original sine wave as suffer¬ 
ing what looks like predominant second 
harmonic distortion when reproduced 
through a conventional cutter-disc-play¬ 
back chain. The illustration indicates 
deliberate out-of-phase second harmonic 

re-distortion, neatly cancelling out the 

rst to produce an ultimate clean sine 
wave. 

Whether the distortion content is as 
simple as indicated, or the cancellation 
as precise is another matter. 

But it certainly raises some thorny 
questions: 

How it is possible to apply the right 
order of pre-distortion to all the com¬ 
plex frequencies and amplitudes which 
are present simultaneously on a musical 
track? 

Is it possible to add deliberate dis¬ 
tortion without creating unwanted inter- 
modulation as a by-product? 

Even if the pre-distortion cancels the 
inherent distortion, in terms of wave¬ 
shape, do the intermodulation products 
of the two sources cancel or add? 

RCA doesn’t attempt to answer these 
questions. It simply says that the desired 
result is achieved by feeding the signals 
through an “electronic brain.” Impres¬ 
sive as this might sound, it doesn't 
automatically solve any of the problems; 
it just puts them into another box: 

A black box? 

Presumably, RCA engineers have re¬ 
duced the discrepancies to formulas or 
empirical quantities, relating them simul¬ 
taneously to amplitude, frequency and 
groove radius. The circuits in the 
“electronic brain” apply the correction in¬ 
stantaneously to the waveforms passing 
through. In short, dynamic correction 
by means of what they call the “Dyna¬ 
mic Stylii Correlator.” 

Closely related to all this is what one 
might call the “trackability” of the 
groove, as presented to the pickup. The 
combination of high amplitudes, critical 
frequencies and reduced radius near the 
centre of the record can result in a 
groove shape which typical pickups will 
not play at all or only with severe 
tracing distortion. 

This calls for careful monitoring of 
the signals as it goes on to the master 
disc, to reduce the risk of “impossible” 
combinations. If the monitoring is not 
sufficiently restrictive, the particular re¬ 
cord gains a reputation for “inner groove 
distortion.” If the monitoring is too re¬ 
strictive, something has been lost in 
terms of dynamic range. 

If it is just right, the recording engi¬ 
neer is a genius! 

It would appear that RCA have de- 
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vised more “black boxwork” to evaluate 
the signal automatically as it passes 
through. In addition to the conventional 
variable groove spacing, this presumably 
preserves as much of the dynamic range 
of the signal as possible, without trans¬ 
gressing certain predetermined groove 
angle limits. 

The system would thus appear to op¬ 
erate dynamically and automatically 
giving optimum results and allowing 
people less than ultimate genii to be 
used as recording engineers! 

And finally, they have resurrected the 
old one about music sounding less inter¬ 
esting when played at low volume. 
Accordingly, the frequency response 
off disc is shown as having been 
boosted towards the bass and treble, with 
a trough at lKc. The supposed advantage 
of this is that the record will sound 
better played at low volume. 

But one must of necessity ask about 
what happens if the record is played on 
hi-fi gear at loud volume. Will the bass 
and treble be boosted unnaturally? 

I should hope that this is not what is 
meant by the publicity, although it could 
easily be so inferred. 



reviews 


By JULIAN RUSSELL 


RICHTER RECITAL—With Complications 


LOW LEVELS ONLY? 

I should hope that normal amplitudes 
on the disc are recorded “flat” so that 
( -hey will sound normal at whatever level 
a listener may choose to play them; that 
the artificial boosting applies only to the 
low levels on the disc, to give these a 
little more definition. 

In short, that their “Dynamic Spect- j 
rum Equaliser" circuitry is something 5 
which changes frequency response in 
terms of amplitude on to the disc, start¬ 
ing with the RIAA characteristic at 
normal and high groove amplitudes but 
boosting bass and treble at low groove 
amplitudes. 

Here the technical story of Dynagroove 
ends, leaving the reader with a variety 
of technical “loose ends" and a natural § 
curiosity as to whether Dynagroove re¬ 
cords will sound as impressive as the 
rest of the publicity would suggest. 

Speaking personally, I have already 
given top marks to the latest “Reader's 
Digest" album, which I am almost cer¬ 
tain was recorded in America on the 
Dynagroove equipment. 

And below are my remarks on the first _ 
three official Dynagroove releases which I 
came my way. They are not “rave": 
reviews but they do indicate a reproduc-: 
tion to a high quality standard and that: 
means quite a deal these days. s 

What other reviewers have to say about s 
the Dynagroove discs that pass to them S 
is a matter for themselves. 

SOUNDS UNLIMITED. Marty Gold | 
and His Orchestra. Stereo. RCA LSP § 
2714 (Also available in Mono). “Balle-$ 
rina,” ‘There Goes My Heart,” “The! 
Donkey Serenade,” “Skylark,” “When; 
Your Lover Has Gone,” “When I Fall; 
in Love,” “Canadian Sunset,” “Alone To- $ 
gefher,” “OP Man River,” “Don’t Worry: 
'Bout Me,” “Tonight,” “Moonlight in; 
Vermont.” 

Virile, vibrant arrangements with the ; 
occasional “sweet music" touch but, 5 
mostly, with brass and featured instru- j 
mentalists to the fore. The sound is clean • 
throughout and the surface completely; 
quiet. : 

“TEEN SCENE,” Chet Atkins, Guitar 5 
With Orchestra. Stereo. RCA LSP 2719.3 
(Also available in Mono). “I Got a: 

(Continued on page 142) : 


Svjatoslav Richter — Piano Recital. 
Chopin—Polonaise-Fantaisie in A 
Major, Op. 61; Etude in C Major, 
Op. 10, No. 1; Etude in C Minor, 
Op. 10, No. 12; Balade No. 4 in F 
Minor, Op. 52; Debussy—Estampes; 
Pagodes; La Soiree dans Granade; 
Jardins sous la Pluie. Scriabin — 
Sonata in F Sharp Major, Op. 53. 
DGG Stereo 138849. 

This disc was produced in unusual 
circumstances and the sound recorded 
has survived very weH, all things con¬ 
sidered. It was made during Richter's 
seven-weeks’ tour of Italy last year and 
features works he played in Rome, 
Palermo and Venice. 

When the tour was being organised, 
Richter expressed a wish for a piano of 
Stockholm origin he had once used in 
Finland. This was obtained for him at 
great expense with a custombuilt four- 
wheeled trailer to transport it. A Swedish 
tuner and his wife travelled with the 
instrument. However, after having been 
played in Genoa, Milan and Turin, it 
was found to be badly affected by tra¬ 
velling and the tapes so far made had 
to be discarded. 

A 40-year-old American Steinway, 
discovered after a search closely 
approaching desperation, was finally 
found and approved by . Richter. The 
Swedish tuner, however, remained loyal 
to Richter and continued to care for 
the rival instrument during the remainder 
of the tour. 

AH kinds of trouble cropped up in 
Italy. One of the most serious happen¬ 
ings was at La Scala, Milan, where the 
line went dead during one of Richter’s 
best recitals. Another magnificent recital 
failed to be recorded because the record¬ 


ing van arrived after the concert was 
over. 

Altogether, 40 hours of tape were got 
down from which Richter himself made 
suggestions as to the editing. As stated 
above, little evidence remains of the 
handicaps to good reproduction which 
were so triumphantly overcome in the 
production of this disc. The audiences 
at these live sessions behaved with 
pleasing decorum and such intrusions as 
coughs and feet-shuffling were kept to 
a minimum. 

A surprising feature of those items 
finally selected for inclusion in the disc 
under review is, with one exception, 
the restraint Richter imposes on him¬ 
self throughout their playing. The excep¬ 
tion is the Scriabin Sonata at the end. 
His Chopin, for instance, though always 
poetic, is seldom sparked into excite¬ 
ment. 

His reading of the “Revolutionary 
Etude" is, of course, superbly competent, 
but little more. You have to wait till 
the end of the Chopin bracket to hear 
Richter at his best in the F Minor 
Balade. This is a miracle of beautifully 
considered rubatos capped by a stunning 
climax. 

However, the Debussy group is fault¬ 
less. The sonorities are exquisitely con¬ 
trasted and Richter’s touch produces just 
the sounds that the composer had 
expressed a desire to hear in perform¬ 
ances of his piano pieces. 

I doubt if even Richter’s superb pay¬ 
ing of the Scriabin sonata is likely to 
rekindle interest in that, nowadays, 
unfashionable composer. No amount of 
persuasion from Richter is able to dis¬ 
guise the work’s formal flabbiness. But 
it makes an excellent virtuoso piece on 
which to finish the recital. 


Rubinstein at Carnegie Hall. Piano 
Recital. Debussy — La Cathedrale 
Engloutie; Poissons d’Or; Hommage 
a Rameau; Ondine. Szymanowski— 
Four Mazurkas, Op. 50. Prokofieff 
—12 Visions Fugitives (from Op. 
22). Villa-Lobos--—Prole do Bebe. 
RCA Mono LM2605. 

The items in this recital were chosen 
from 89 played by Rubinsteir during 
10 recitals he gave in Carnegie Hall in 
1961. The result is one of the most 
enjoyable recitals ever recorded. He 
donated the fees he received for the 
series, by the way, to 11 of his favourite 
charities. 

You may be ever so slightly dis¬ 
appointed with the first number in the 
Debussy group, “La Cathedrale Eng¬ 
loutie," but after that I expect you will 
hear the remainder of the recital with 
unmixed enjoyment — if one excepts, 
perhaps, the prolonged applause between 
items. 

The fluid undulations of Debussy’s 
“Poissons d'Or" and the tall* dignity of 
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“Hommage a Rameau” amply compen¬ 
sate for the minor disappointment in 
the first Etude. The following set of 
Szymanowski Muzurkas, built on the 
Chopin pattern, but coloured by Szy¬ 
manowski’s own individual style of har¬ 
mony and melody, bring out all that is 
proudly Polish in the pianist. 

The Prokofieff trifles, all of them brief, 
and not one of them without its own 
special interest, flit by so deftly that it 
is not until the last has been played 
that one realises the skill with which 
these fragments have been assembled 
into an organic whole. The Villa-Lobos 
suite describes a bundle of children’s 
dolls—a porcelain one, a wooden one, 
a witch, a paper doll, a rag doll, and 
the famous Continental clown character 
Polichinelle. 

These pieces might be described as 
sophis heatedly simple in their charac¬ 
terisation, though technically they call 
for vast resources of digital skiM which 
Rubinstein seems to revel in deploying, 
though never at the expense of the best 
of musical; taste. 
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the world’s most wanted recorder! 



AKAI M-7 with exclusive patented 
CROSS FIELD BIAS SYSTE 


MODEL 44 Universal 

2- or 4-track monaural record 
and playback with 2- or 4-track 
stereo playback facilities. Sound 
with sound recording. 3-speed 
11. 3J, 1\ I.P.S. Automatic shut¬ 
off device. 


MODEL 707 De-luxe 

PROFESSIONAL MONAURAL 

Advanced design for 2-track monau¬ 
ral record and reproduce. Automate 
shut-off device. Sold complete with 
wide-range dynamic microphone. Sup¬ 
erb frequency response at either 7} 
or 3] I P S. 


MODEL 345 

Designed for professional use. Auto¬ 
matic reversing and repeating • 4- 
track stereo/monaural recording and 
reproducing • 3 motor 3 head. Built 
in 20.watt stereo transistorised power 
amplifier. 10 2 ” reel adaptor available 
as optional extra. 


AKAIs other new tape recorders include: 


• Superb flutter-free music at Is l.P-S. 

• Four speeds 

• 2-speed hysteresis synchronous Motor 


SPECIFICATIONS 


• 4-track stereo/monaural record and 
reproduce 

• 4-speed — 11. 3<, 1\ with 15 I PS 
as optional extra 

• Automatic stop and shut-off device 


• Fast forward and rewind (75 second 
for 1200 ft. tape). 

• 6 watts output per channel. 

• Response 30-22.000 cycles at 7} 
I P S. — 40-13.000 cycles at 1H I.P.S. 


5k M 5k ^ ak sk ^ ^ ^ ^ 


Ask your dealer for a demonstration or contact: 

MAGNECORD 


SALES & 
SERVICE 


158 CLARENCE ST., SYDNEY 


AGENTS: 


- V. Brull Pty. Ltd., Melbourne • Neil Muller Ltd., Adelaide • J. Morris, Brisbane 

Electronis Distributors Co. Pty. Ltd., Hamilton, Newcastle • Lawrence & Hanson Electrical (Inc.) Pty. Ltd., Tasmania 
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CLASSICAL REVIEWS — Continued 


Romeo Cascarino—Sonata for Bassoon 
and Piano. Sol Schoenbach (bas¬ 
soon) Romeo Cascarino (piano). 
Goddard Lieberson—String Quartet. 
Galimir Quartet. Kenneth Gaburo 
—Line Studies. Walter Trampler 
(viola), Julius Baker (flute), David 
Glazer (clarinet), Erwin L. Price 
(trombone). Alvin Etler—Sonata 
for Bassoon and Piano. Sol Schoen¬ 
bach (bassoon), Joseph Levine 
(piano). CBS Modern American 
Music Series. Stereo. SBR2 35019. 

This is the first of CBS’ new Modern 
American Music Series and contains 
only one surprise. It is a String Quartet 
by Goddard Lieberson composed in 
1938. Unfortunately, Lieberson’s busi¬ 
ness activities—he is at present presi 
dent of the Recording Division of 
American Columbia—have made it im¬ 
possible for him to continue what showed 
every promise of being a distinguished 
career as a serious composer. 

Lieberson was only 27 when he wrote 
the Quartet, so it is not surprising that 
it shows traces of influences by other 
composers. It is, however, a strikingly 
professional piece of music with a slow 
movement, the last, displaying a strong 
lyrical impulse. 

The other movements are all eminently 
enjoyable, especially the second, a gay 
affair, delivered, as are all the other 
movements, in fine musicianly style by 
the Galimir Quartet. The two bassoon 
sonatas are less impressive. The one by 
Cascarino leans heavily for support on 
an English folksong basis and introduces 
all the old tricks to make the bassoon 
sound like the clown of the orchestra. 

But I preferred it to the Etler sonata 
with its solemn first movement and a 
second that goes back to Stravinsky’s 
“Ragtime” for inspiration. Th e best 
movement is the last, which has its 
moments of gaiety and brings the work 
to a well-needed spirited close. 

The fourth work, Garburo’s Line 
Studies, is in 12-tone style and, accord¬ 
ing to the steeve-notes, conforms strictly 
to the formal demands of that school. 
Because of the strongly diatonic char¬ 
acter of the original row—or theme— 
this would not be guessed at a first, 
or even, perhaps, many subsequent hear¬ 
ings. 

Garburo does, however, shift single 
notes of the row from instrument to 
instrument in the manner of Webern, 
but without Webern’s wonderful sense 
of colour and miniature, gemlike form. 
In order of interest, I would set down 
the composers in this order: Lieberson, 
Garburo, Cascarino and Etler. Another 
disc in the series would be welcome. 
It may offer some American composer, 
other than Copland, who measures up 
to leading present-day European com¬ 
posers. 

★ ★ ★ 

Ravel — Concerto for Piano and 
Orchestra in G Major. Dello Joio — 
Fantasy and Variations for Piano 
and Orchestra. Lorin Hollander and 
the Boston Symphony Orchestra 
conducted by Erich Leinsdorf. RCA 
Mono LM2667. 

Here is another young pianist — 
Hollander is 18 — with a superb tech- 
lique to which is allied unusual maturity 
)f understanding. His style is remini¬ 


scent of Pennario’s, only a little more 
romantic. 

He, and Leinsdorf, take the opening 
of the Ravel rather soberly, though 
when they come to the lead into the 
second subject both become quite lyrical, 
even a little sentimental. The orchestral 
playing is a trifle coarse-grained in the 
gusts and willy-willies that spring 'up 
every now and again during the first 
movement. 

There is much nice cool classicism 
in the slow movement, and the Finale 
goes at a great bat but without any 
apparent strain on the young pianist’s 
technique. In fact, despite the headlong 
tempo, he doesn’t even suggest that he 
is extended. 

However Hollander’s performance 
might compare to that of rival pianists, 
his is still a remarkable accomplish¬ 
ment for a boy of 18. But I was not so 
happy about the orchestral part. The 
woodwind soloists play accurately but 
not very alluringly and there are the 
not very feMcitous intrusions mentioned 
above. 

The Dello Joio work is strongly deri¬ 
vative at times. The piano writing 
borrows in turn from three styles of 
Ravel and Yorke Bowen, with heavy 
chordal passages reminiscent of Rach¬ 
maninoff, and fast reiterated notes at 
times suggesting Gershwin. 

Dello Joio seeks to spice late roman¬ 
tic commonplaces by spiking them with 
an occasional Viennese-school device, an 
elementary one, the sort of thing Jolivet 
of the French school nowadays does 
better. 

The monosound is good and the 
balance reasonably stable for mono. 
Piano tone is a little hard. Some of 
the middle detail is occasionally hidden 
in the orchestral* part. 

★ ★ ★ 

Musica Nova Bohemica and Slovenica. 
Supraphon Monos. Vol. 1. Alois 
Haba—Nonet. Opus 82, No. 3. Jan 
Novak—Baletti for Nonet. Played 
by Czech Nonet. SUA10031. 

Vol. 2. Ladislav Vycpalek—Sonata in 
D, “In Praise of the Violin,” Op. 
19. Sona Cervena (contrako), Spy- 
tihnev (violin), Alfred Holecek 
(piano). Jiri Pauer—Sonatina for 
Violin and Piano. Same violin and 
piano. SUA10044. 

Vol. 3. Jan Hanus—Concertante Sym¬ 
phony for Organ, Harp, Timpani 
and Strings. Op. 31. Czech Phil¬ 
harmonic Orchestra conducted by 
Karl Ancerl. Eugen Suchon—Balia 
die Suite for Large Orchestra. 

Op. 9. Czech Philharmonic Orchestra 
conducted by Vaclav Jiracek. 
SUA10046. 

Vol. 4. Emil Hlobil—Quartet for Harpsi¬ 
chord, Violin, Viola and Cello. Op. 
23. Vlach Quartet with Zuzana 
Ruzickova (harpsichord). Jan Kapr 
—String Quartet, No. 3. Smetana 
Quartet. SUA10049. 

Vol. 5. Jindrich Feld—Concerto for 
Flute and Orchestra. Jean-Pierre 
Rampal (flute) and. Czech Phil¬ 
harmonic Orchestra conducted by 
Vaclac Jiracek. Vladimir Sommer— 
Antigone. Prelude to Sophocles 
Tragedy. Prague Symphony Orches¬ 
tra conducted by Vaclav Smetacek. 
SUA10055. 


Vol. 6. Milos Sokola—Variations on a 
Theme by Kapralova. Prague 
National Theatre Orchestra con¬ 
ducted by Jaroslav Krombholc. 
Klement Slavicky — Rhapsodic 
Variations for Orchestra. Czech 
Philharmonic Orchestra conducted 
by Karel Ancerl. SUA 10056. 

VoL 9. Vaclav Dobias—Symphony No. 
2. Czech Philharmonic Orchestra 
conducted by Karel Ancerl. 
SUA18180. 

Vol. 10. Dezider Kardos—Concerto for 
Orchestra. Heroic Ballad for String 
Orchestra. Slivak Philharmonic 
Orchestra conducted by Ladislav 
Slovak and Ludovit Rajter. 
SUA18187. 

Vol. 11. Bohuslav Martinu—The Para¬ 
bles. Miloslav Kabelac — Mystery 
of Time. Czech Philharmonic 
Orchestra conducted by Karel 
Ancerl*. SUA 18369. 

There is unfortunately not the space 
available here to treat these discs in 
detail. But my general impression was 
that despite an enormous production of 
music in Czechoslovakia today, very 
little of it shows either originality or 
promise of better things to come. 

Most of the “modern” devices employ- 




SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Vlost spare parts are available but 
for use in our repairs only. 
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M7D CARTRIDGE £10 

Response — 20 to 15 K.C. 

Output — 5 M/V per channel. 
Channel separation — more than 
20 DB at 1000 CPS. 

Compliance—Vertical and Lateral 
— 3.5 x 10(6) 

Mounting — standard '/2 centre. 


LEVEL INDICATORS £6 

Use with Audio equipment for 
indicating output level — system 
balancing, etc. Built-in sensitivity 
adjustment. Available for panel 
mounting, or for bench use. 
. only £6 


PTY. LTD. 


’PHONE: 29*6731 


EMI EPU-100 NOW REDUCED TO £20-0-0 

Big quantity purchase enables us to offer the famous EMI Model EPU 100 pick 
up (illustrated) at an amazing new low price of only £20. 


Response 30 to 20 K.C. 
Compliance Vertical 3.5 x 10(6) 
Compliance Lateral 7 x 10(6) 
Stylus max. approx. 1 mg. 
Tracking weight 2.5 grams 


Pre-balanced at factory >— Raising 
and controlled lowering device — 
Head Mu-metal screened High quality 
Diamond stylus .0005 to .0006 
radius. 


(all in to our showroom to see and hear the EPU 100 demonstrated. 
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ed rely on such outmoded stylistic fea¬ 
tures as whole-tone scales and simple 

polytonality. Neo-classicism turns up, 
following close on the heels of music 
stemming directly from early Stravinsky. 
Most of the composers sound as if they 
were romantics determined to deny the 
fact. Nowhere does one hear a new 

voice speaking with the authority, and 

originality, of a Janacek. 

Some of the sound is excellent, most 
of it very good. 

★ * ★ 

Brahms — Concerto for Piano and 
Orchestra No. 2 in B Flat Major, 
Op. 83. Claudio Arrau with the 
Philharmonia Orchestra conducted 
by Carlo Maria Giulini. Columbia 
Stereo SAX2466. 

Many of those who heard Arrau’s 
electrifying performance of Beethoven’s 
Emperor Concerto with the Sydney Sym¬ 
phony Orchestra in the Town Hall* a 
few years ago were disappointed when 
they compared it to his recording of 
the work that was issued a few months 
later. They might suffer the same disap¬ 
pointment with this new Brahms record¬ 
ing. 

In its recorded version the piano part 
of the Brahms sounds too calculated, 
sometimes to an extent that makes the 
phrasing seem fussy and mannered. This 
is not so throughout. The slow move¬ 
ment, for instance, is for the most part 
deliciously played, though some of the 
lapses mentioned above intrude even 
here. 

There are, of course, all through the 
concerto, passages delivered with Arrau’s 
incomparably charm. Indeed he seems 
to have charmed the conductor into 
fashioning a mirror image of his per¬ 
formance in the accompaniment, when 
a sterner hand on the rostrum might 
have made things better for everyone. 
★ ★ ★ 

Command Performance—Recital by Joan 
Sutherland. Weber—Ocean, Thou 
Mighty Monster (Oberon); Massenet 
—Pleurez Mes Yeux (Le Cid); 
Meyerbeer—Ombre Legere (Dino- 
rah); Leoncavallo—Balatelia (Pag- 
liacci); Verdi—Tu del Mio Carlo 
(I Masnadieri), Tu Punisdmi, o 
Signore (Luisa Miller); Rossini — 
Vorrie Spiegarvi (La Cambiale di 
Matrimonio); Bellini — Deh! se 
Un’Uma (Beatrice di Tenda); Bene¬ 
dict—The Gipsy and the Bird; 
Arditi—Par la; II Bacio; Ricci — 
Crispin© e la Comare; Tosti— 
IdeaJe: La Serenataj Leoncavallo— 
Mattinata; Bishop—Lo, Here the 
Gentle Lark; Flotow—The Last 
Rose of Summer (Martha); Wallace 
—Scenes that are Brightest; Balfe— 

I Dreamt I Dwelt (Bohemian Girl); 
Bishop—Home Sweet Home. Lon¬ 
don Symphony Orchestra conducted 
by Richard Bonynge. Decca Stereo 
SETA247/8. 

Joan Sutherland is not always at her 
best in this collection. Indeed, the whole 
set seems designed to encourage the type 
of criticism that has greeted it in some 
quarters overseas. Tiny faults which 
would probably have escaped mention 
had they happened only rarely during 
the course of one or two items are 
magnified here by repetition. I refer to 
her tendency to scoop up to high notes 
and start a phrase a little below the 
note and then rise to meet it. 

No musician, whatever his preoccupa¬ 
tion with purity of styie, is likely to 
object to a well managed portamento. 
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But a rocket-like lift is another matter. 
It is probable, however, that many of 
the items she sings here, some of them 
most exquisitely despite the shortcomings 
previously mentioned, will appeal to not- 
so-critical types of audiences. I have in 
mind the Tosti and Arditi ballads and 
arias from such long-buried favourites 
as The Bohemian Girl, Martha, and 
Maritana. 

For the more critical 1 there is some 
interesting early Verdi and Bellini. And 
even the most critical cannot fail to be 
enchanted by a great deal of what they 
hear on this well-produced disc. At its 
best, Miss Sutherland’s voice is quite 
wonderful and eminently rewarding to 
anyone who appreciates lovely singing. 
It is only rarely that the shortcomings 
referred to above intrude. But in a long 
recital, such as this, they add up to 
quite a tidy score. 

★ ★ ★ 

Khachaturian—Symphony No. 2. Sym¬ 
phony of the Air conducted by 
Leopold Stokowski. United Artists 
Stereo UACS4501. 

There are times when Khachaturian 
can be very tiresome indeed, and this 
is one of them. In this work, much of 
his material is too trivial for symphonic- 
treatment. Much of the emotional 
climate is feverish. 

Many of the rhythmic figures are 
repeated mercilessly to the point of 
irritation. In the Scherzo, which includes 
the shrillest piccolo I have ever heard, 
this rhythm, strangely enough, takes the 
form of a debased fandango. And there 
is, in the third movement, too, a per¬ 
sistent bass figure that also grows weari¬ 
some with repetition. And here he jerks 


in the plain song Dies Irae decked out 
in Holstian harmonies. 

The Finlae consists almost solely of 
vehement platitudes. The sound is good, 
though inner voices tend to get con¬ 
gested in fortissimo passages. Stokowski 
and his orchestra play it all very showily, 
which is, after all, I suppose, the way 
it is meant to be played. 

Khachaturian has composed better 
works by far—the Violin Concerto, for 
one, and the Piano Concerto, for 
another. 

★ ★ ★ 
RECOMMENDED 

Handel—16 Concertos for Organ and 
Orchestra. Vol. 1. Op. 4, No. 2 In 
B Flat; No. 1 in G Minor; No. 4 in 
F Major; No. 3 in C Minor. Marie- 
Claire Alain (chamber organ), Anne 
Marie Beckensteiner (harpsichord) and 
the Jean-Francois Paillard Chamber 
Orchestra. (Grand Prix du Disque, 
1962.) Record Society 6100. 

Brahms and Schumann Lieder sung by 
Christa Ludwig, with Gerald Moore 
(piano). Record Society Stereo 6095. 
Beethoven—String Quartet in C Sharp 
Minor, Op. 131. Juillard String 
Quartet. RCA Stereo SL16369. 
Wagner—Magic Fire Music; Ride of the 
Valkyries; Entry of the Gods into 
Walhalla; Siegfried’s Rhine Journey; 
Siegfried’s Funeral March. Pittsburgh 
Symphony Orchestra conducted by 
William Steinberg. Universal Record 
Club SUC460. 

Grieg—Concerto for Piano and Orches¬ 
tra in A Minor, Op. 16. Artur Rubin¬ 
stein and an Orchestra conducted by 
Alfred Wallenstein. 

Falla—Ritual Fire Dance; Liszt—Valse 
Oubliee; Schumann—Romance; Proko- 


fieff—March from The Love of Three 
Oranges; Villa-Lobos — Polkhinelle. 
Played by Artur Rubinstein. RCA 
Mono LM2566. 

Bach—Six Sonatas for Violin and Harp¬ 
sichord. Vol. 2. No. 2 in A Major; 
No. 3 in E Major; No. 5 in F Minor. 
Yehudi Menuhin (violin), George 
Malcolm (harpsichord) and Ambrose 
Gauntlett (viola da gamba). HMV 
Stereo ASD490. 

Beethoven—String Quartets, Vol. 7. No. 
12 in E Flat Major, Op. 127; No. 16 
in F Major, Op. 135. Hungarian String 
Quartet. Record Society Mono 6041. 

Ravel—Introduction and Allegro for 
Harp, Flute, Clarinet and String 
Quartet. 

Schmitt—Suite en Rocaille, Op. 84 for 
Flute, Violin, Viola, Cello and Harp. 

Roussel—Serenade, Op. 30 for Flute, 
Violin, Viola, Cello and Harp. Marie- 
Claire Jamet Quintet. Record Society 
Stereo 6098. 

Bohemian Rhapsody—Music by Smetana 
and Dvorak. Played by Israel* Phil¬ 
harmonic Orchestra conducted by 
Istvan Kertesz. Decca Mono LXT6024. 

Franco Corelli sings Neapolitan Songs. 

Orchestra conducted by Franco Fer- 
raris. HMV Stereo ASD488. 

Bruckner—Symphony No. 9 in D Minor 
(Original version). Vienna Phil¬ 
harmonic Orchestra conducted by Carl 
Schuricht. HMV Stereo ASD493. 

Schubert—Incidental Music to Rosa- 
munde. 

Gluck-MottI—Ballet Suite. Vienna Phil*- 
harmonic Orchestra conducted by 
Rudolf Kempe. HMV Stereo ASD478. 

Bartok—String Quartets. Vol. 3. Quartets 
Nos. 5 and 6. Vegh String Quartet. 
Record Society 6101. 
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speakers are incomparable . . . they enthuse over Wharfedale clarity. Constant 
research in the unique Wharfedale laboratories ensures that the speaker you buy 
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This model was demonstrated at 
the 1962 Audio Fair fitted in a 2 
cu.ft. enclosure tuned with 12’* x 
•Vi” slot, and created a most fav¬ 
ourable impression. The higher fiux 
density of the Super 10 (formerly 
W10) magnet gives higher sensitivity 
and rather better HF and transient 
performance impedance 10 15 ohms 
only. 1 in dia. centre 
pole. Flux density 
16,000 oersteds. Max. 
input 10 watts rms 
or 20 watts peak. 

Frequency range 30-20,000 c s. Aluminium 
voice coil. Roll surround Hnnhi#» Hin. 

phragm. 


Fitted with a roll surround and a 
double diaphragm, this fine speaker 
will give an extremely wide 
in a 2 eu. ft. enclosure or 
9 cu. ft. reflex cabinet. 

Aleomax 111 magnet 
sensitivity and power handling 
city. Voice coil 12 15 ohms, 
density .17.000 oersteds. Rangi 
25-20.000 c:p.s. Rating: 20 watts. 


R.S. 12 D.D. 

(not illustrated) 

Very similar to 
Super 12 R.S.D.I). but 
with lower 
handling capacity and 
lower flux density, 
quency response is 
17.000 c.p.n. Rating 
15 watts. 


There is a saying 
that handsome is as 
handsome does. but 
there is no gainsaying 
that this speaker scores 
on both counts. The 
output is well main¬ 
tained up to 20 kc/s. 
and will give undis- 
torted output in a 
small enclosure even as low as 30 c s. 
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age down to 40 c s. Impedance 10/15 
ohms only. I” dia. centre pole. Ceramic 
magnet. Flux density 14,500 oersteds. 
Max. input 6 watts rms or 12 watts peak. 
Frequency range 40-20.000 c s. Alumin¬ 
ium voice coil. Roll surround and double 
diaphragm. 


Sin BRONZE/FS/AL 

Impedance 2/3 ohms or 
10 15 ohms. Max. input 
4 watts rms or 8 watts 
peak. Frequency range 
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years ago. the Wharfe¬ 
dale Golden has al¬ 
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reputation. The RS 
DD treatment brings the 
speaker up to date and 
improves the response 
at both ends of the 
scale. Impedance 10/ 

15 ohms only. 1” dia. 
centre pole. Flux den¬ 
sity 14.500 oersteds 
Max. input 8 watts 
rms or 16 watts peak. Frequency range 30- 
20.000 c s. Aluminium voice coil. Roll sur¬ 
round and double diaphragm. 
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SUPER 12 R.S.D.D. 
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N.S.W. Audio Engineers Pty. Ltd., 422 Kent Street, Sydney.Tel.: 
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QUEENSLAND: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane .. Tel. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth .Tel. 

TASMANIA: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston .. .. Tel. 


Post this coupon for further details 
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Neville Williams 
Jamieson Rowe 
Keith Jeffcoat 


Imrtumal 

SING A HYMN TO MARY. The 
Angelus Chorale. Arrangements by 
Richard Grady. Mono, Capitol 
T1785. (Also available in stereo.) 

For those on the lookout for such an 
album, here’s an excellent one devoted 
exclusively to hymns of the Catholic 
Church. 

The theme, as per the title, is adora¬ 
tion of the Blessed Virgin, the words of 
the hymns being given in full in the 
jacket. 

In English are: “Daily, Daily, Sing To 
Mary,” “At The Cross Her Station 
Keeping,” '’Mother, Dear, O Pray For 
Me,” “On This Day, O Beautiful 
Mother,” “Holy, Holy Queen, Enthroned 
Above,” “Immaculate Mary,” “Ave 
Maria,” “O Maiden, O Mother,” “Be 
Joyful, Mary. Heavenly Queen,” 
“Mother Dearest, Mother Fairest.” 

In Latin: “O Sanctissima,” “Ave 
Maris Stella” and “Ave Maria.” 


As Jesus, Jan Peerce makes a fine 
contribution. Maria Stader, the Seraph, 
sings with a voice of notable power and 
purify. Otto Weiner, as Peter, has a 
much smaller part, but handles it well. 
Excellent, too, is the support of the 
orchestra and chorus, a remark prompt¬ 
ed as much as anything by their re¬ 
straint. This is the kind of work where, 
technically and musically, competence 
and reverence are far more appropriate 
than exhibitionism. 

Needless to say, the work is far 
removed in concept from the simple 
Gospel music which predominates in 
these columns, and it could as easily 
fit into the category of a concert work, 
for review by Julian Russell. 

But for those with an appreciation of 
such music this can be bought with con¬ 
fidence. Technically, the recording is 
good but never ostentatious in a “hi-fi” 
sense. Here and there I noticed a stray 
click on the surface, but not enough to 
worry unduly about. (W.N.W.) 

★ .★ 


No details are given in the jacket 
notes as to the Angelus Chorale, but it 
is a typical mixed choir, well disciplined 
and singing against a conventional 
church-style organ accompaniment. The 
recording itself is of excellent quality. 

For those to whom the contents of 
the recording would appeal it is one I 
can readily recommend. (W.N.W.) 

★ ★ ★ 

CHRIST ON THE MOUNT OF 
OLIVES. Ludvig Van Beethoven. 
Jan Peerce, Tenor (Jesus); Maria 
Stader, Soprano (Seraph); Otto 
Weiner, Bass (Peter). Vienna State 
Opera Orchestra, Vienna Academy 
Chorus, conducted by Hermann 
Scherchen. Stereo, Westminster 
SWC 931,069. 

The jacket notes place this work as 
being composed in the period 1801-3, 
about the same time as “Fidelio.” It 
was first performed in April, 1803, 
sharing a program which also included 
premier performances of Beethoven’s 
Second Symphony and his Third Piano 
Concerto. 

Criticised because of its neo-operatic 
atmosphere, the work was revised by 
Beethoven in the following year and was 
not actually published until 1811 as a 
finished work. The text is by Franz 
Xaver Huber. 

In this final form the work is pre¬ 
dominantly oratorio and devotional, but 
the operatic influence can still be heard, 
particularly in the choral passages. 

For those unfamiliar with the work, 
the jacket notes contain an English para¬ 
phrase—the dismay of Christ in the 
shadow of the Cross, the insistence of 
ihe Seraph that the sacrifice must be 
made, the interjections of the disciples 
and of the soldiers. 


YOUR FAVOURITE HYMNS. The 
Choristers, directed by Eric Wilson 
Hyde. Mono, Gem (W & G) 
GEM-74. 

Apart from the credit line “From an 
Oriole of England” recording, neither 
the label nor the jacket give any clue 
as to the identity of ‘The Choristers” or 
the locale of the recording. 

However, the pipe organ accompani¬ 
ment and the general nature of the sound 
would indicate a large, well-trained 
church choir. 

The hymns are traditional; the presen¬ 
tation is likewise traditional, with no 
attempt at “modern” arrangement. 
Judged on this basis, the whole presen¬ 
tation is good, but some may find the 
going rather heavy to play straight 
through both sides: 

“Praise My Soul, The King Of 
Heaven,” “Nearer My God To Thee,” 
“Rock Of Ages,” “Jesu, Lover Of My 
Soul,” “O, God Our Help In Ages Past,” 
“All People That On Earth Do Dwell,” 
‘The. Old Rugged Cross,” “Onward 
Christian Soldiers,” “When I Survey The 
Wondrous Cross,” “Lead Kindly Light,” 
“The King Of Love My Shepherd Is,” 
“Abide With Me.” 

In terms of technical quality the 
sound is excellent. (W.N.W.) 

★ ★ ★ 

THE WORLD'S MOST HONOURED 
HYMNS. Les Barnett On The 
Organ. Mono, 6-Track 33 rpm. 
Compact LP, W & G, WG-Q-1683. 

From a “Word” album, reviewed 
some years ago, I gain the information 
that Les Barnett is a former radio and 
Hollywood organist who has since be¬ 
come associated with evangelical groups 
in the U.S. 


On this disc he plays six well-known 
hymns in a routine popular Gospel style 
on a conventional electronic organ: 
“Break Thou The Bread Of Life,” “I 
Need Thee Every Hour,” “I Am Thine, 
O Lord,” “I know Whom I Have 
Believed,” “Lord, I’m Coming Home,” 
“When The Roll Is Called Up Yonder.” 

With little to warrant either enthu¬ 
siasm or condemnation, a disc like this 
can nevertheless be quite good as a 
standby or for background music. 

The quality is fairly good, considering 
the likely limitations of a six-track 33 
rpm pressing. (W.N.W.) 
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THE NEW 


AIWA 


IN-47 


UNI-DIRECTIONAL 
DYNAMIC Model 

Ideal lor stage, studio or outdoor use! 


Of conveniently small dimensions, this new 
AIWA uni-directional model cuts off 50% of 
sound from the side and 80-85% of sound 
from the rear. This sharp directionality 
makes it comparatively free from howling 
and picking up noise. It is specially effec¬ 
tive for stereo recording, for stage or studio 
use, and for outdoors—where it picks up 
no noise unless wind is so strong as to 
be stormy. Hermetically-sealed dynamic 
unit withstands rough handling. 

Retail Price: £18. 


DM-47 FREQUENCY CHARACTERISTICS 



DM-7 Dynamic 
Microphone 

Non- 

directional. 

Frequency response. 
65/14,000 c/s. Aluminium 
die-cast case in metallic 
blue finish. Dimensions 
2 1/16" x 8Va". Weight 
with stand .3 5/16 lbs. 
Retail Price: £13.10.0. 


M-18 Crystal ngjoiij^^ j 

Microphone 

Non- 

directional. mmndj 

Frequency 

response. 

50/7,000 c/s. Black, 
plastic case, with 
chrome punched basket. 
Weight 10V4 ozs. Dimen¬ 
sions 23/fe" x bV, 2 ". 


DM-17 Dynamic ■ 
Microphone II ■ 
Non- \§ 

directional. ^ 

Frequency respc 
70/14,000 C/S. Die 
aluminium case in 
grey metallic f 
Weight 11V4 ozs. 
Retail Price: £8.8.0. 


QUALITY \ 

microphoneV*^^ 

FOR EVERY PURPOSE 


Retail Price: £6.5.0. 


Goldring Engineering maintain a 
full range of AIWA microphones 
—products backed by many years 
of specialised experience, and 
advanced sound engineering. 

All AIWA microphones possess 
exceptional performance and con¬ 
structional characteristics, the 
smart modern styling you expect 
in quality instruments. 

Ask for fully descriptive literature, 
and for the Goldring Catalogue 
of Audio Accessories. 


DM-10 

Dynamic S 
Microphone 

Non- ggsKiMi 

directional. 

Frequency response. 
100/10,000 c/s. Alu¬ 
minium die-cast case 
with chrome grille. 
Dimensions 1V4" x 4". 
Weight 12% ozs. 

Retail Price: £8.8.0. 

M-18 Crystal Microphone 


DM-14 

Dynamic 

Microphone """Tii gP 
Non- 

directional. 

Frequency response. 
90/14,000 c/s. Aluminium 
d le-cast case with 
chrome grille. Fork- 
type matching stand. 
Dimensions IW x 3 3 /8". 
Weight 9V'8 ozs. 

Retail Price: £6.5.0. 


DM-13 Dynamic . 

Microphone 

Non- ^ 

directional. 

Frequency response. 
60/15,000 c/s. Zinc die- 
cast case with cnrome 
finish. Built-in “on/off” 
switch. Dimensions 1V4" 
x IOV 2 ". Weight lVs lbs. 
Retail Price: £11.10.0. 
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FROM STAGE 
AND SCREEN 


THE MUSIC MAN—All The Songs. 
With Tom Head, Helen Carroll, 
Helen Ferrel, Hildy, Harry Har¬ 
lan, the Stepan Quartet and 
Chorus, Orchestra directed by Russ 
Case. Universal Record Club stereo 
12-inch, SUP-502. 

Here are the overture and songs from 
Meredith Willson’s “The Music Man,” 
which opened on Broadway in December, 
1957. Set in “River City,” Iowa, around 
1912, “The Music Man” is an attempt 
to recall the atmosphere of a small and 
somewhat naive American town just after 
the turn of the century. 

The story centres around a somewhat 
shady musical instrument salesman, “Pro¬ 
fessor” Hill, who visits the town with a 
view to relieving some of the citizens 
of their cash. His plans in this regard 
backfire, however, as do his attempts to 
“play the field” among the local damsels. 
The town ends up with a brass band and 
Hill falls head-over-heels in love with 
the librarian-music teacher, after using a 
little psychology to cure her brother of 
a speech impediment. 

The music could not perhaps be 
described as uniformly memorable, but 
there are some good tunes, nevertheless. 
Those impressive are the well-known 
“Seventy-Six Trombones,” “Goodnight 
My Someone” * (which uses the same 
melody as “Seventy-Six Trombones”), 
“My White Knight,” and, of course, 
“Till There Was You.” The first of these 
could perhaps be described as the back¬ 
bone of the entire score. 

Of the singers on this disc, Helen Car- 
roll as the librarian-piano teacher, seems 
to have the finest voice. In “My White 
Knight” and “Till There Was You” she 
sings with poise and precision. Tom 
Head as Harold Hill sings well—when 
given the chance by the composer. In 
songs like “Ya Got Trouble” it would 
be hard for any singer to sound impress¬ 
ive, while wading through the somewhat 
over-wordy lyrics. The other singers are 
capable, though rather unimpressive. 

The recording, originally for the 
American “Rondo” label, is of a high 
standard. Surface noise is low, and dis¬ 
tortion negligible. The stereo is fine, 
apart from exaggerated separation in one 
or two tracks (J.R.). 

★ ★ ★ 

CAN CAN and PAINT YOUR WAG¬ 
GON, music supervised, conducted 
and arranged by Michael Adams, 
produced by Cyril Ornadel. World 
Record Club, Stereo. LM-7005. 

For those who are fond of listening 
to Broadway musicals this new disc from 
World Record Club offers an excellent 
opportunity to obtain selected numbers 
from two of the most popular shows 
to appear in the early fifties. 

From CAN CAN they feature “Over¬ 
cure,” “We Are Maidens Typical of 
France,” “C’est Magnifique,” “Live And 
Let Live,” “I Love Paris,’ “It’s All Right 
With Me,” “Alez-Vous-En” and the title 
lumber “Can Can.” From PAINT 
YOUR WAGGON there is “Overture,” 
There’s A Coach Cornin’ In,” “I Talk 
To The Trees,” “The Wind Maria,” “I 
>till See Eliza,” “Another Autumn,” and 
‘Wanderin’ Star.” 

Individually and collectively the 
ladio, Television & Hobbies, November, 


various performers heard on the disc are 
most polished, although I did feel that 
a little more enthusiasm was called for 
in many numbers. This seemed particu¬ 
larly so in the title number from Can 
Can. It was the quietest and most sub¬ 
dued performance of the number I have 
heard yet. Even so I still feel the disc 
offers good value for money at the 
Record Club price. 

Technically the disc is quite good and 
has a most satisfying and even stereo 
spread. (K.W.J.) 

★ ★ ★ 

IOLANTHE (or “The Peer and The 
Peri”), by Sir W. S. Gilbert and Sir 
Arthur Sullivan. The Glyndebourne 
Festival Chorus (Chorus Master 
Peter Gellhorn), The Pro Arte Orch¬ 
estra conducted by Sir Malcolm 
Sargent. World Record 12-inch 
Stereo S-7063. 

When “Iolanthe” opened at the Savoy 
Theatre in November, 1882, it met with 
considerable acclaim—due in part to its 
satirical fun at the expense of the House 
of Lords. Because of this, it might be 
expected that its appeal would have di¬ 
minished somewhat in the ensuing 80 
years, yet such has not proved to be 
the case. 

Some would attribute this continued 
success simply to the fact that the House 
of Lords is still with us, and still the 
appropriate target of skilful satire. 
While this may be true to a small ex¬ 
tent, I think the main reason cannot be 
denied: It is basically a well-written work 
with delightful music and catchy lyrics. 
It couldn’t have been successful for so 
long if it weren’t. 

Quite apart from its value as a piece 
of entertainment, however, it has genu¬ 
ine merit as a political and social pa¬ 
rody. The satire is not just produced 
by witty lyrics, but is a careful blend 
of verbal and musical implication. Think 
of the lyrical grace of the bucolic open¬ 
ing scenes and contrast this with the 
brash mock-patriotism of the entrance of 
the Peers. This is comic opera of a 
high order, surely. 

On this disc, the Glyndebourne Festi¬ 
val Chorus and the Pro Arte Orchestra 
under Sir Malcolm Sargent present the 
overture and the principal songs and, 
as with previous recordings by this 
chorus and orchestra, the performance 
is excellent. 

The soloists are as follows: The Lord 
Chancellor, George Baker; The Earl of 
Mountararat, lan Wallace; Earl Tollol- 
ler, Alexander Young; Private Willis, 
Owen Brannigan; Queen of the Fairies, 
Monica Sinclair; Iolanthe, Marjorie 
Thomas; Celia, April Cantelo; Leila, 
Heather Harper; and Phyllis, Elsie Mor¬ 
rison. 

The singing is of a very high stan¬ 
dard. Owen Brannigan’s capable rendi¬ 
tion of the mock-profound “When All 
Night Long” springs to mind as particu¬ 
larly memorable, along with George 
Baker’s threading through the tortuous 
path of “Love Unrequited Robs Me” 
and Monica Sinclair’s singing in “Oh! 
Foolish Fay.” 

Technically, the disc is very good, al¬ 
though the level is a little down and 
the quiet passages a trifle noisy as a 
result. The stereo is excellent and cer¬ 
tainly adds realism and clarity to the 
performance. Distortion is very low. 

Altogether, a disc that I can whole¬ 
heartedly recommend. A real bargain 
for World Record members. (J.R.) 

(Continued on page 115) 
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If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO 
PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 


NOVEMBER 

SPECIALS 



1 MAGNA VOX 8WR speaker 1 

1 (f.c. 30-15,000 c.p.s., voice coil 2.7 | 
| or 15 ohms) and 1.9 cubic feet re- I 
| flex cabinet. £14/10/, including I 
| packing. | 

1 WHARFEDALE GOLDEN 10 1 

1 or Goodmans Twinaxiom 10 1 
1 speaker (v.c. 15 ohms) and 3 cubic f 
1 feet reflex cabinet. £28/10/, in- i 
f eluding packing. i 

| Cabinets are made of |in ply to 1 

| speaker mfrs. design. Maple, wal- | 
1 nut or rosewood colours First- I 
| class lacquer finish. 

| “Make>-It-Yourself” cabinet kits 1 

§ to suit all speakers, from £5 for = 
1 8 hi. 1 

| Stereo Amplifier, 8 watts, with 1 

| two 8 WR speakers and Garrard f 
= stereo-monaural changer-player, I 
1 £34. | 

| Stereo Amplifier, 10 watts, separate | 
| treble and bass, two 8 WR speakers | 
1 and Garrard AT 6 stereo-monaural 1 
| changer-player. £49. 

1 8 Element TV Aerials. Highly I 

1 efficient and designed especially for 1 
| weak signal areas, for receiving sta- 1 
| tions located as follows: All capital | 
I cities £5/5/, Ballarat, Goulburn | 
1 Valley, Canberra, £5/15/; Darling § 
1 Downs and N.E. Tasmania, £5; I 
| Central Tablelands (N.S.W.) and 1 
I Bendigo, £6/15/; Latrobe Valley, i 
| £4/10/. 1 

a = 

Guntur iimuiut 

Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturars of Quality Radio 
and Radio Furniture for 31 yeari. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580. 


Ill 
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IN HI-FI TAPE RECORDERS 

MODEL TR7.—New style! Advanced design! More features! 
Made by us and sold to yon at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at 7i i.p.s. 
30—12,000 c.p.s. at 3! i.p.s. 

. + or — 3DB. 

30—5,000 c.p.s. at 3| i.p.s. 
+ or—5DB. 

Latest 4-track Mitchigan 
heads. 


STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. . 

4w. OUTPUT. 
IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


• Piano key control*. 

• Pause button. 

(Foot control optional extra). 

• Digital counter. 

• Wow and flutter .15% at 7*/2 i.p.s. 


• 3 motors (beltless system). 

• Weight: 301b. 

• PA. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble end bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


245 PARRAMATTA ROAD, HABERFIELD N.S.W. PHONE UA2145 


MODEL TR5 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; !-—Acos 
M1C40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 


MODEL TR6 


Incorporating the famous TRUVOX tapedecks 

The Model TRS Is the latest addition to the range of classic Tape 

Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns.. mislead you. This 

recorder Is equal to many others selling over £200. The "Truvox” 

tape deck! have proved themselves to be among the best overseas. 

Built to last a lifetime, latest "Mlnlflux" four-track heads, tropicallsed 
to suit all climatic conditions. 


LOOK AND COMPARE 


• BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


• Fast forward and rewind. 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

• Tone control. 

• Speed 3%in/sec. over 3 
hours recording. 

• Weight I9lb. 

• Can be used as P.U. 
amplifier. 


FREQ, RESPONSE: 

40-20,OOOcps at 7 1 * i.p.s. 

40-12,OOOcps at 3*4 i.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
•xtra). 

Tap* speeds within plus or 
Slxe: 17*4 x 13*4 * 7’ 4 ln. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7'* I.p.s. 
Better than .2% at 3*4 i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 X 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 321b including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 00-12,OOOcps. extra £5/1S/. 


assic M adio 

























IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Milliard 10-10. All units 
have built in dual wave tuners. 

ALL 
UNITS 
FULLY 
GUARAN¬ 
TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

® Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 
16 to 49 meters on short wave. • EM 84 tuning indicator giving accurate tuning with ease. Two channel tone 
control stage with separate bass and treble controls. • Input facilities with switching for external tuner — stereo 
pick-up — stereo or mono tape recorder for recording or play back. 9 Stereo reverse switch. • Calibrated 
dial scales available for all States showing main stations in large type with separate scale for short wave using two 
dial pointers. • Chassis is mounted in attractive and durable metal case finished in black or grey with embossed 
control panel in black and silver with matching knobs. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 



PLAYMASTER 
4 UNIT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18,000 cycles. 

O Valves, 4 6GW8. 12AU7, 6N8, 6AN7, EM- 
84, and two IN 1763 rectifiers. 

AMPLIFIER and TUNER, £51/? 5/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNA VOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 UNIT 

WITH TUNER 

• Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Vales 4 6GW8, 12AX7. 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MLLLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per chanpel (20 watts). 

• Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25,000 cycles. 

9 Valves 4 6GW8, 2 EF86, 12AX7, 6N8, 6AN7 
and two 210 rectifiers. 

AMPLIFIER AND TONER, £58/10/. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

ROLA 12PX SPEAKERS, £82/10/. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO 

PLAYING EQUIPMENT IN STOCK 
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The “All Balance” Turntable 

Medel JOB© 2800 with Tone Arm Model 2400 


© Brilliantly 
illuminated 
stroboscope 


© Powerful 6 pole 
condenser motor 

© Speed selector 
and indicator 

© Double 
magnetic 
fine adjustment 

© Anti-magnetic 
12 inch turntable. 
Autom. centring ring. 

• Adjustable pushing 
disc pick-up lift. 

© JOBO Patent 
Pick-up 

Pick-up guide 


This ideal Professional Turntable, equipped with the 
superior “All Balance” tone arm, guarantees the finest 
music reproduction. The model 2800 has been exclusive¬ 
ly designed for High Fidelity reproduction on both Mon¬ 
aural and Stereophonic systems. 

TRANSMISSION 

The direct drive between the dynamically balanced con¬ 
denser motor and the anti-magnetic turntable by means 
of a very flexible flat ground belt, prevents any audible 
noise or rumble. There are no intermediate wheels or 
other moving parts to introduce mechanical noise or 
trouble. 

SPEEDS 

The speeds can be adjusted over a range of plus or 
minus 6% with the aid of the big brilliantly illuminated 
stroboscope and 2-speed adjusting levers, which provide 
fine and extra fine control through a magnetic eddy- 
current type disc brake. 

PICKUP GUIDE AND PICKUP LIFT 

The patent pickup guide and pickup lift enable the user 
to place the stylus safely and precisely on the record, 
and prevent damage to record or stylus. The guide 
selects the first groove of a 12”, 10” or 7” record. The 
gentle but precise lifting/lowering lever allows exact 
“cueing” of any selected groove without skidding or 
bumping. 

“ALL BALANCE” ARM 

The “All Balance” tone arm is the result of serious re¬ 
search for a technically perfect tone arm, and is a speci¬ 
men of precision engineering and craftsmanship. 

It is the “Finishing Touch” of the model 2800 turntable. 
This fully balanced tone arm guarantees an extremely 
smooth scanning of the record groove with minimal 
pressure and without perceptible wear. Even when the 
turntable is tilted at an angle of 90 degrees, the needle 
holds to the groove without introducing any sideward 
load. 

The application of adjustable precision ball bearings on 
every turning axis ensures that the frictional forces which 
have to be met by the needle tip have been reduced 
to virtually zero. 


AVAILABLE FROM 

ueu 


• Rubber cover 
with special profile 
Bulb level. 



© Interchangeable 
headshell. Fingerlift 


©Pick-up lift lever 
“On-Off" switch. 


© "All Balance" piclc-up 
arm. 

Readable needle Press, 
adjustment 

Adjustable Ball Bearings. 


• HI-FI 

Monophone 

Stereophone 

Transcription 

turntable 


STYLUS PRESSURE 

The needle pressure is very simply readable, and can be 
set at will to 0-2-4-6 and 8 grams or any value between. 
The “All Balance” arm’s shell is quickly removable by 
means of the knurled locking ring. The 4 silverplated 
spring contacts connect the pickup wiring. The shell is 
suitable for mounting all popular cartridges. The finger 
lift and the clip holder on the arm rest, simplify opera¬ 
tion. 

FINISH 

The tasteful combination of silvergrey and chromium 
against the black background of the turntable’s mounting 
plate and rubber mat, gives to the unit the distinguished 
appearance which underlines its technical qualities. 

The model 2800 is available in its standard chassis form 
with integral mounting springs and levelling adjustment. 
It is also available to special order on an imported teak 
platform or in a de-luxe portable carrying case finished in 
smart black and pearly grey. 

TECHNICAL INFORMATION 

SPEEDS 33 1-3 and 45 rev/min. 

MOTOR 

6 pole condenser motor with special cooling system, 950 
rev/min; locked torque 215 gr. cm; dynamically balanced 
rotor. Made by PAPST, Germany, the world’s finest 
small motor. Motor suspensed by 3 conical rubber vibra¬ 
tion dampers. 

SPEED ADJUSTMENT 

by 2 magnetic brakes, 2 ferrodure magnets. 

WOW AND FLUTTER 
better than 0.2% (peak to peak). 

RUMBLE 

better than —45db. 

“ALL BALANCE” TONE ARM 

Resonance with pickup cartridge compliance 3 x 10- 
6 cm/dyne outside 20 to 20,000 cps. Tangential error 
course measured on 12” record —2 deg., 0 deg. -f 
1.8 deg,. 0 deg. 

NEEDLE PRESSURE 
adjustable 0-2-4-6 and 8 grams. 

PICKUP CARTRIDGE. 

Normally supplied without cartridge, the tone arm can 
be fitted with any make and type of cartridge, crystal 
or magnetic, monaural or stereo, at customer’s option. 


NEW SOUTH WALES ASDIC STEREO. SPECIALITY HOUSE, 166 GLEBE RO.. GLEBE. MWI0I4. 
QUEENSLAND BRISBANE AGENCIES. 16 STANLEY ST., SOUTH BRISBANE. 4-5466. 

VICTORIA G.R.D. INSTRUMENTS, 6 RAILWAY PDE., CAMBERWELL 

. ' . •• 
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Instrumental, Vocal & Humour ; 


LIGHT CAVALRY OVERTURE — 
AND OTHERS. Poet and Peasant 
Overture, Orpheus In The Under¬ 
world (Offenbach), Donna Diana 
Overture (Reznicek), Gallop (Bizet). 
The London Philharmonic Orchestra 
conducted by Horst Stein. W. and 
G. Gem 12-inch mono, GEM-48. 
(Also in stereo, GEM-S-48). 

Ever popular pieces, these. Von 
Suppe’s stirring “Light Cavalry” over¬ 
ture, his bucolic “Poet and Peasant,” 
Offenbach’s “Orpheus In The Under¬ 
world,” Reznicek’s “Donna Diana” and 
Bizet’s jolly “Gallop.” They usually 
find a place in the “best loved” works 
of even those who regard “long hair” 
music with some suspicion—and in their 
record collection too, if they have one. 

For those who as yet haven’t a re¬ 
cording of these pieces, this would be 
an excellent choice. Mr Stein and the 
London Philharmonic show them off to 
good advantage, particularly in the “loud 
bits.” In the quieter sections they are 
perhaps a little too restrained, but only 
slightly so. 

As for the recording, it is really fine. 
The strings are transparent, the brass 
clean, and the woodwinds mellow. In 
short, not a whisper of distortion or 
overload, and plenty of range. I re¬ 
viewed the mono disc, so that the stereo 
version may be even better. 

Excellent value, and some mighty fine 
listening. (J.R.). 

★ ★ ★ 

Living Strings Play HENRY MANCINI. 
Arranged And Conducted by 
Johnny Douglas. Stereo, R.C.A. 
Camden CAS-736. (Also available 
in Mono.) 

As the jacket rightly points out, one 
doesn't need to have watched too much 
television or too many movies without 
having, consciously or otherwise, listened 
to the accompanying theme music of 
Henry Mancini. In fact, much of his 
music has stepped right away from the 
visual to gain a lot of attention as sound, 
in its own right, on records and on radio. 

Here Johnny Douglas, heading an 
English and predominantly string orches¬ 
tra, takes some of the best known Man¬ 
cini themes and presents them in a man¬ 
ner which combines the “lush” qualities 
of his group with the vitality of the 
Mancini themes. Of course, if you’re 
a Mancini fan, you may prefer some¬ 
thing more directly from his own hand, 
but this Camden offering nevertheless 
appeals to me as very good value. 

On it you’ll find “Days Of Wine And 
Roses,” “Baby Elephant Walk,” “The 
Soft Touch,” “Peter Gunn,” theme 
from “Hatari,” “Blue Satin,” “Timothy,” 
“Breakfast At Tiffany’s,” “Mr Lucky,” 
“Experiment In Terror” and “Moon 
River.” 

Technically speaking, the quality is 
excellent. (W.N.W.). 

★ . ★ ★ 

FAR AWAY PLACES. Volume 2. 
Enoch Light And His Orchestra. 
Arrangements by Lew Davies. 
Stereo, 35 mm., Command SNDL- 
931053. (Also available in Mono 
NDL-31053.) 

Following the success of his “Far 
Away Places, Vol. 1” (he admits it him¬ 
self) Enoch Light has released this 
Volume 2 ... I borrow his headline 


“Featuring Harpsichord and Exotic Ar¬ 
rangements.” 

The arrangements are certainly exotic 
—or something! While Lew Davies and 
Enoch Light have borrowed the basic 
melodies on their musical round the 
world tour, that’s about all that’s recog¬ 
nisable in what comes out of your 
speakers. The said melodies have been 
very thoroughly worked over. 

But while you’ll seldom hear, any¬ 
where, a more un-Aberdonian Scotch or 
more un-Oriental Chinese you will hear 
some very good instrumental work, by 
courtesy of a whole string of big-name 
talent, which is featured in the 
orchestra. 

“Stopping places” on the route include 
‘Istanbul,” “Isle Of Capri,” “Cielito 
Lindo,” “The Moon Of Manaoora,” 
“Wee Bit Of Heather Medley,” “Flying 
Down To Rio,” “The River Of Sainte 
Marie,” “Ching, Ching, Ching, Chouw,” 
“Tales From The Vienna Woods,” 
Colonel Bogey,” “The White Cliffs Of 
Dover,” and “Under Paris Skies.” 

Technically, the disc is well up to 
standard. (W.N.W.). 

★ ★ ★ 

VICTOR SILVESTER’S INVITATION 
No. 4. Victor Silvester and his Ball¬ 
room Orchestra. Stereo, Columbia 

SCX03466. (Also available in 
Mono 330SX-1480.) 

Victor Silvester and his Ballroom 
Orchestra are surely so well known that 
it is necessary to do no more than to 
record the release of this new disc, and 
to list its contents: 

“Dancing In The Dark” (QS), “At 

Sundown” (QS). “I Hadn’t Anyone Till 
You” (SFT) “June In January” (SFT), 
“Goody, Goody” (QS), “It Happened In 
Monterey” (W), “One Night Of Love” 
(W), “Smarty” (QS), “Kiss The Boys 
Goodbye” (QS), “Ramona” (W), “Roses 
Of Picardy” (W), “Gotta Be This Or 

That” (QS), “If I Had You” (SFT), 
“Stella By Starlight” (SFT). 

Danceable and listenable, the sound 
quality is excellent. (W.N.W.) 

★ ★ ★ 

THE MILLION DOLLAR SOUND of 
The World’s Most Precious Violins. 
Volume 1. Enoch Light Anji His 
Orchestra. Stereo, Universal Record 
Club SUP-501. 

When it comes to thinking up gim¬ 
micks, one has to hand it to Enoch 
Light. 

On this occasion, he’s fortified the 
string sectipn of his orchestra with a 
group of players each using a rare and 
a precious violin. The jacket notes list 
the players, their instruments (and the 
“price tickets”) dating from a 1676 
Guarneri, played by Ralph Silberman, 
using a bow by Francoise Tourte, itself 
worth £1,250. 

The main trouble is that the instru¬ 
ments are used en masse, along with the 
rest of the orchestra, and I doubt 
whether the sound would really be very 
different if the players had used, instead, 
their “practice” instruments! 

Not that there’s anything wrong with 
the record. It follows the pattern one 
would expect of Enoch Light • — distinc¬ 
tive stereo, sweeping strings and loads of 
sentiment: 

“All Or Nothing At All,” “Laura,” 
“What A Difference A Day Made,” 
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‘The Breeze And I,” “The Very Thought 
Of You,” “I’ve Got You Under My 
Skin,” “I’ll Be Seeing You,” “More Than 
You Know,” “Temptation,” ‘Try A 
Little Tenderness,” “In The Still Of The 
Night,” and “Easy To Love.” 

Technically the sound is good, apart 
from slight distortion in the innermost 
tracks. (W.N.W.) 

★ ' ★ ★ 

LIBERACE. My Parade Of Golden 
Favourites. Piano, with orchestra 
conducted by Gordon Robinson. 
Stereo, Coral SCL-931,065. (Also 
available in mono.) 

There’s surely no one amongst our 
readers who isn’t familiar with Liberace 
and his grand piano, the curtains, the 
candlesticks and the exaggerated manner¬ 
isms by which he is distinguished. 

This is the music which Liberace 
conventionally plays and in his char¬ 
acteristic manner. Whether sentimental 
or spirited, it is always ostentatiously so. 
However, there’s no doubting his digital 
dexterity and the end result is quite 
acceptable as light entertainment and/or 
“dinner” music. 

Liberace’s “Golden Favourites” in¬ 
clude: “To Each His Own,” ‘Too 
Young,” “You Belong To Me,” “Over 
The Rainbow,” “Love Letters In The 
Sand,” ‘Tammy,” “Near You,” “My 
Reverie,” “Little Things Mean A Lot,” “I 
Hear A Rhapsody,” “Buttons And Bows,” 
“I’ll Be Seeing You.” 

Technically, the sound is good, aver¬ 
age stereo. (W.N.W.) 

★ ★ ★ 

PROVOCATIVE PERCUSSION VOL¬ 
UME 4. Enoch Light And The 
Light Brigade, including Doc Sever- 
insen (trumpet), Stanley Webb and 
Phil Bodner (woodwinds), Bobby 
Byrne, Bob Alexander, Dick Hixon 
and Chauncey Welch (trombones), 
Moe Wechsler (piano), Tony Mot- 
tola (guitar), Bob Haggart (bass), 
Don Lamond, Bob Rosengarden 
and Ed Shaughnessy (percussion). 
Arrangements by Lew Davies. 
Command (Festival) 12-inch stereo, 
SNDL-931,117. Also In mono, on 
NDL-31,117. 

Those who have heard the previous 
“Provocative Percussion” discs will 
need no introduction to this record, the 
latest addition to Mr Light’s family of 
recording exoticae. It carries on the 
traditions of its predecessors, with exu- 


ACOS CHANSIR DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major’s Bay Rd., Concord, 

N S W. PHONE 73-1227 
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NEW PRICES—NEW SHELLS 




BEST PICK-UP ARM IN THE WORLD 


I—I V_J F=^ 1 


S.M.E. PRICE LIST 


MODEL No. 


3009 Series 2 Arm only 

3009 Series 2 c/w SI shell 

3009 Series 2 c/w S2/W9 shell 
complete with weight. 

3012 Series 2 Arm only 

3012 Series 2 c/w SI shell 

3012 Series 2 c/w S2/W12 shell 

ACCESSORIES 

51 shell for 3009-3012 

52 shell only for 3009-3012 
S2/W9 lightweight shell for 

3009 c/w weight 
S2/W12 lightweight shell for 
3012 c/w weight 
Dccca head adaptor Model D2 
Amplifier connecting cable 6’ 
Scries 1 bias adjuster 


RETAIL 


35 5 6 

36 13 0 


39 9 

38 2 

39 9 
42 5 


2 

4 

4 

4 


7 

4 

3 

3 

9 

3 

7 


6 

6 

6 

6 

0 

6 

9 


NOTE 

The ultra lightweight shell 
type S2/W9 and S2/W12, 
together with their companion 
counterweights are NOT suit¬ 
able for use with the earlier 
model arms. They should be 
used only with the Series 2 and 
with cartridges having a com¬ 
pliance of 20 or more. The SI 
shell is suitable for use with 
other cartridges that have a 
compliance of less than 20 etc. 


NEW LOW PRICE 

Demand plus Quality buying 
enable Audio Engineers to now 
offer this "time proven" 
stereophonic cartridge com¬ 
plete with Diamond stylus at 
the EXTRAORDINARY LOW 

LIST PRICE £10/-/- 



M7D SPECIFICATIONS 

Frequency response—20 to 15000 CPS. 

Output voltage 5MV per channel. 

Channel separation—more than 20 DB at 
1000 CPS. 

Recommended load 47K ohms, per channel. 
Stylus .0007 Diamond. 

Compliance — Vertical and Horizontal — 
3.5 x 10 6 . 

Tracking Force—4 to 7 grams. 

Mounting—standard j centres. 


For the budget-minded enthusiast a magnetic cartridge for little more than the 
price of fhe average good qualify ceramic or crystal. The M7D can be used 
with all standard arms and player units lo give high quality at low cost. 



QUEENSLAND 

44 Warren St., The Valley 
Brisbane 
Phone 26 754 


NEW SOUTH WALES 
422 Kent Street 
Sydney 

Phone 29 6731 
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fl Superb Recording” 

HAWAIIAN EXOTICS (Adventure Of Steel Guitars). Poss Miyazaki and 
The Hawaiian All-Stars, Festival SFL 931136. Technically and musi¬ 
cally, this is a superb recording. The sound is as clean as anything 
I’ve ever heard come off a disc; not a trace of noise, not a whisper of 
distortion. Nor is there a sign of resonance or coloration, while the 
stereo placement of the sound sources is as deliberate as if they were 
visibly present. 

The music is in the Hawaiian style, presented by a composite of 
several named groups, with steel guitars, sundry other exotic sounds, 
chorus, and the same kind of “Electrone” as impressed me in an earlier 
King record “Electrone Fortissimo. (Let’s call it or them electronic 
organs.) Every number is well arranged, every bar well played. It’s all 
very, very easy on the ear. 

The titles: “Ta-Huwahawai,” “Sweet Leilani,” “Love Song Of 
Kalua,” “Little Grass Shack In Kealakakua Hawaii,” “Blue Hawaii,” 
“Malihnini Mele,” “Hawaiian Wedding Song,” “Mam Iti Pape E,” 
“Beyond The Reef,” “Farewell Medley.” 

With records like this, the King Record Company of Japan, selling 
in Australia through Festival, is setting a standard likely to be matched 
by only the very best of other labels. 


A rave review? That’s right! (W.N 

berant, fresh, and highly listenable per¬ 
formances of 12 well-known tunes. 

The tunes are “On The Street Where 
You Live,” “You’re Getting To Be A 
Habit With Me,” “That’s My Desire,” 
“Clopin Clopant (Comme Ci, Comme 
Ca),” “I Got It Bad And That Ain’t 
Good,” “Do-Do-Do,” “Make Someone 
Happy,” “You’re An Old Smoothie,” 
“Solitude,” “With My Eyes Wide Open, 
I’m Dreaming,” “The Look Of Love,” 
and “I Love Lou.” 

The arrangements are imaginative, as 
one would expect. There is plenty of 
“zing,” with transparent flutes and pic¬ 
colo, warm and bubbling low-register 
clarinet, taut but mellow guitar, alter¬ 
nately fruity and muted trumpet, beefy 
trombone chorus and a tremendous 
assortment of weird and wonderful per¬ 
cussion sounds. Sandpaper blocks, bells, 
brushes, drums, xylophone — you name 
it, it’s probably there! 

The recording is outstanding. I would 
guess that it was done on 35mm film, 
though the record sleeve does not sug¬ 
gest this. The bass is clean the treble 
crystal clear and there is no discernible 
noise or distortion at all. 

If you’re looking for a record which 
will show off your stereo setup to good 
advantage, this one is certainly worth 
listening to. Even if you’re not, it makes 
fine listening. (J.R.) 

★ ★ ★ 

VIRTUOSO! The Roger Wagner Chor¬ 
ale, singing the ‘‘Hallelujah 
Chorus” from “Messiah” (G. F. 
Handel), “Echo Song” (Orlando Di 
Lasso), “Alleluia” from “Exultate 
Jubilate” (W. A. Mozart), “Dance 
of the Polovtsian Maidens” from 
“Prince Igor” (A. Borodin), “Soon I 
Will Be Done” (Traditional, arr. W. 
L. Dawson), “Praelusio” from 
“Catulli Carmina” (C. Orff). World 
Record 12-inch Stereo, STE/309. 

Listening to this disc, the phrase which 
kept creeping into my mind was that 
which was coined recently by a motor¬ 
car manufacturer to describe one of his 
models—“trim, taut, terrific.” This phrase 
seems to suit the Roger Wagner Chorale 
admirably. Their singing is so disciplin¬ 
ed, so well balanced—one might well 
imagine the various sections of the 
Chorale as marching groups in a kind of 
musical “trooping of the colours.” 

In each of the pieces on this disc the 
Chorale displays a different aspect of 
its musical mastery. It is equally at home 
with the majesty of Handel’s “Hallelujah 
Chorus” or the delicate antiphony of Di 
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Lasso’s “Echo Song,” and can handle 
Orffs rhythmic turbulence with ease. The 
women’s voices in Mozart’s “Alleluia” 
succeed in retaining the transparency of 
a single voice while adding the depth of 
many—a very hard thing to achieve. 

For those who like choral singing in 
general and the Roger Wagner Chorale 
in particular, this disc will be a “must.” 
The technical quality is high, apart from 
a small amount of distortion on the inner 
grooves of the first side. The stereo is 
satisfactory. (J.R.) 

★ ★ ★ 

PRESENTING PETER DUCHIN, His 
Piano and Orchestra. Arranged by 
Henri Rene. Stereo, Festival SFL- 
931,116. (Also available in Mono.) 

Peter Duchin, musical son of a famous 
musical father, Eddy Duchin, makes his 
debut on record with this LP album. 
(I note also a 7-inch 45 r.p.m. in the 
lists.) 

Twenty-four years of age, personable 
and good looking, Peter Duchin ha s a 
background of musical training from 
five years of age onwards. Yale Univer¬ 
sity, twelve months at the Paris Music 
Conservatory, and a spell in the U.S. 
Army. Immedate plans involve con¬ 
solidation of a dance band, the evolution 
of a distinctive style and arrangements, 
then on to serious composition. 

In this first album, the emphasis is 
on the orchestra but with enough piano 
—and well played piano—to indicate 
that the album title is no accident. 

The arrangements are lively, the 
tempo and rhythm first rate and the 
sound completely pleasant. With this disc 
as the starting point, I don’t think there’s 
the slightest doubt about others to 
follow. 

The selections include: “Make Some¬ 
one Happy” (From Do Re Me), “Maria” 
(From West Side Story), “Nice Work If 
You Can Get It,” “The Bil Bao Song,” 
“Dream Of Olwen,” “Never On A Sun¬ 
day” (from the motion picture), “Cheek 
To Cheek,” “Tonight” (from West Side 
Story). “Isn’t It Romantic,” “In Other 
Words,” “Clair De Lune” and 
“S’Wonderful.” 

Technically, the recording is well up 
to standard and a promising beginning 
for a second generation artist. (W.N.W.) 

'A' 

ORGAN HOLIDAY. Johnny Duffy At 
The Magnificent Theatre Pipe 
Organ. Stereo, Liberty LST 7281. 
(Also available in mono, LRP 
3281.) 

I would like to have been able to 
direct the attention of theatre organ en- 
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TW30: Latest and world’s best Twin 
12-watt all-transistor, 240V-A.C. and 
12-18V-D.C. PRE-MAIN AMPLI¬ 
FIER .£122 

WIOS: Twin 7-watt AM-SW amplifier 
tuner with FM and 6BQ5 tubes in 
glorious Trio brown and gold. £88 

W38: AM/AM/FM/SW Twin 14- 
watt pre-main amplifier-tuner with all 
attachments.£129 


W50: AM/AM/FM/SW Twin 25-watt 
pre-main amplifier-tuner with all at¬ 
tachments and refinements . . • £176 

W25: AM/AM/SW Twin 10-watt pre- 
main amplifier-tuner with all tape at¬ 
tachments .£93 

W45A: Twin 18-watt pre-main stereo¬ 
mono deluxe amplifier with all tape 
and other attachments .... £96/10/- 

W24: Twin 10-watt stereo pre-main 
amplifier with all attachments and 
best value. Special price.£58 

HF-11: Mono AM/SW 7-watt ampli¬ 
fier tuner with all attachments for 
tape.£48 

PYE: Black Box Stereo. Electric 14 
transistor Portable Radiogram with 
R.F. stage. 119 Gns. 

NEW ALL-BALANCE TURN¬ 
TABLES .£75 

GRAMDECK TAPE RECORDERS 
£24/10/0 

ALL OTHER BRANDS AVAILABLE 


Speakers: 

“Celeste” 
model. 
Compact, 
18 ”x 101 ” 
x 6*”, 241b, 15 ohms, 15 watts and 
30 watts peak. Bass Unit. Flux 
10,500 with total flux 137,000. Max¬ 
wells. H.F. unit 15,000 and 53,500, 
Maxwells.62 Gns. 

PA30: Twin 15-watt Public Address 
amplifier by Trio, with all fit¬ 
tings . £65 

All brands speakers, pickups, 
turntables, cabinets available . 

Write, phone or call for 
quotation or demonstration . 



ASDIC STEREO 
SPECIALTY 
166 Glebe Road r 
Glebe, N.S.W. 
Tel. MW1Q14 

Open Saturday 
mornings 


BRISBANE 
AGENCIES 
16 Stanley Street, 
South Brisbane, 
Queensland. 
Tel. 4-5466 

Open Saturday 
mornings 


117 























HIGHEST EVER TRADE-INS in NOVEMBER 


Use your present Tape Recorder (or camera) as full deposit 

or if you prefer to pay cash you will be amazed at our wonderful offer. 



Peter Clark and his staff of 
able technicians make you 
thoroughly understand the 
tape recorder before you 
take it home. Go to the 
tape recorder specialist, 
who can show you Aus¬ 
tralia's greatest range! 



NATIONAL 4-TRACK 125-750 

. . . a beautifully finished tape recorder that 
features: • Trouble-free printed wiring adopted. 
• Simplified operation by push-button key¬ 
board type controls. • Stereo recording and 
reproduction possible with 4-track. • Cover of 
the set serves as an extension speaker for 
stereo playing. • Equipped with jack for re¬ 
verberation. Price: 149 gns. 


TANDBERG STEREO MODEL 7 

Features include: • 2 Matched loudspeakers. 

• Extension-speaker jacks. • 2 Power amplifiers. 

• 2 Pre-amplifiers. ® Pause control. ® Free- 
position tape load. • Cross-talk rejection: 
Better than 60 dB. • Frequency response: 30- 
20.000 c/s at 7^ i.p.s. • Speed Tolerances: 
±: 2% absolute tolerance. Price: £ 198/9 



SONY STEREO TC-500 

Features: • Complete 4-track stereophonic and 
monophonic tape recording system. • 2 full 
range, balanced satellite speaker systems. • 
Sound-on-sound recording. • The most depend¬ 
able beltless mechanism capable of operation 
in either vertical or horizontal position. • 
Separate Mic. Aux. level controls for mix re¬ 
cordings. • 2 professionally calibrated VU 
meters. • Complete with 2 SONY F-87 cardioid 
dynamic microphones. Price: £221. 


THE ALL-NEW AKAI M7 

• De-luxe, 4-track, full stereo, 3-speed tape 
recorder. • Superb music reproduction at l| 
inches per second. • 2-speed hysteresis motor! 

• 3 Recording speeds — 7£, 3j£, l£ inches per 
second. • New, exclusive cross-field bias system 
gives amazing music reproduction at Ij i.p.s. 

• Frequency range from 30 to 20,000 cycles. 

• Automatic tape stop. • Instant selection of 
any monaural or stereo track combinations. 
Price: £274. 



Just Arrived! 
Scoop Purchase 

Just opened . . . brand-new Stereo hi-fi 
Department . . . Hear all the worthwhile 
amplifiers, speakers, turntables • in air- 
conditioned and carpeted elegance. 
(Compare our prices anywhere. They 
can't be beaten!) 

Also send for our catalogue of 4-track 
stereo tapes . . . please send a stamped 
reply envelope. 

Mono pre-recorded tape 3J" . . . 250 
titles including Classics. Swing, Singalong. 
Twenty minutes music . . . 25/-. 


SONY MODEL 272 

• Features frequency range 50-15,000 c.p.s. 
complete push-button operation. • Instan¬ 
taneous push-button speed selector (7.5 i.p.s. 
and 3.75 i.p.s.). • Line Mix separate level 
control for mix recording. • Low impedance 
microphone assures 15,000 c.p.s. recording. 

• Ployback tone control. • Tope counter and 
instant stop for accurate manual cueing. • 
Slide illumination level indicator. • Removable 
carrying handle. Price: £110. 


Magnetic Sound Industries. 387 George Street BX337I 
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thusiasts to yet another new recording of 
their favourite instrument. However, 
while I guess this disc will have its share 
of routine playing, it is likely to be one 
which organ enthusiasts will argue about 
rather than enjoy. My reasons for say¬ 
ing this are as follow: 

(1) The disc would appear to be “gim- 
micked” with double recording and with 
sound effects, not all of which originated 
from the organ. 

(2) I have a shrewd suspicion that 
some of this double recording has been 
dubbed in at double tempo, as well; 
either that, or Johnny Duffy has the 
fastest fingers in the business and his 
organ the most rapidly speaking and 
shrillest pipes I hav e ever heard. 

(3) Possibly because of the above, the 
the tape hiss is prominent and has a 
quite piercing quality, in some tracks, as 
heard on a wide range system. 

(4) One stereo channel does all the 
work and, incidentally, carries more 
than its share of the hiss. The other 
channel carries mostly echo, indicating 
the size of the theatre, but this seems 
a rather futile role! 

In keeping with his “Holiday” theme, 
Johnny Duffy plays “Port-Au-Prince,” 
“Cuban Lov e Song,” “Come Back To 
Sorrento,” “Cross Country,” “Moon Of 
Manakoora,” “Cornish Rhapsody,” 
“Moonlight On The Ganges,” “It Han- 
pened In Monterey,” “Autumn In 
Rome,” “Down The Old Ox Road,” 
“Pigalle” and “American Rhapsody.” 

No, I can’t generate any enthusiasm 
for this one. It would have been a lot 
more successful without the gimmicks 
and with about half as many stops in 
use at any one time. However “impres¬ 
sive” a Wurlitzer may sound in a theatre, 
it is only rarely that the mass of com¬ 
plex sound is translated successfully into 
a domestic lounge-room, hi-fi gear not¬ 
withstanding. (W.N.W.) 

★ ★ ★ 

ROMANTIC GUITAR—TONY MOT¬ 
TOLA, Guitar, with rhythm accom¬ 
paniment. “Tenderly,” “Let’s Fall 
In Love,” “If Ever I Would Leave 
You,” “Mitzi,” “Always and 
Always,” “Alone Together,” “Speak 
Low,” “You Are Too Beautiful,” 
“I Got It Bad and That Ain’t 
Good,” “Fly Me To The Moon 
(In Other Words),” “Misty,” ‘It’s A 
Lonesome Old Town.” Command 
(Festival) 12-inch stereo. SNDL- 
931,028. Also available in mono, on 
NDL-31,028. 

Although the terms have grown rather 
hackneyed, I think the phrase which best 
describes this disc is “smooth and 
dreamy.” For quiet and relaxed listen¬ 
ing enjoyment it would be very hard to 
better. And if the situation happens to 
be romantic, it will certainly be appro¬ 
priate. 

Backing Tony Mottola in the rhythm 
section are Dick Hyman on the Lowry 
organ, Bucky Pizzarelli on rhythm gui¬ 
tar, Bob Haggart on bass. Don Lamond 
on drums, and Bob Rosengarden on 
bongos and vibes. The group plays as 
if they have been working together for 
twenty years. The arrangements are by 
Tony Mottola himself, and they are all 
in keeping with the romantic theme. 

Particularly fine are the arrangements 
and playing of “Tenderly,” “If Ever I 
Would Leave You” and “Fly Me To 
The Moon.” 

The disc reviewed was excellent tech¬ 
nically, with no discernible distortion 
and good stereo depth. 
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All told, therefore, a really splendid 
disc. (J.R.) 

★ ★ ★ 

ONLY FOREVER — BING CROSBY, 
(Bing’s Hollywood Series) With 
Mary Martin, orchestras conducted 
by John Scott Trotter, Jack Tea¬ 
garden and his Orchestra. Sings 
“Only Forever,” “That’s For Me,” 
“Rhythm On The River,” “When 
The Moon Comes Over Madison 
Square,” “Birds of a Feather,” 
“You’re Dangerous,” “It’s Always 
You,” “You Lucky People You.” 
“The Birth Of The Blues,” “Wait 
Till The Sun Shines, Nellie,” “My 
Melancholy Baby” and “The Waiter 
And The Porter And The Upstairs 
Maid.” Festival 12-inch mono, 
FL-30,968. 

The latest in Festival’s series entitled 
“Bing’s Hollywood,” this disc features 
songs from the 1940-41 musicals 
“Rhythm On The River,” “Road To 
Zanzibar” and “Birth Of The Blues.” I 
imagine that most of these tunes will be 
familiar to the majority of listeners, 
particularly those from “Birth Of The 
Blues.” 

The latter, like the film from which 
they are drawn, are perhaps of somewhat 
better quality than the others. Popular 
musicals of the early forties all tended 
to be slightly forced in their exuberance, 
but “Birth Of The Blues’’ had plenty of 
strong rhythms to bolster its confidence. 

The recording sounds as if it was 
made from the original sound tracks, al¬ 
though the jacket offers no suggestion 
that this is the case. The frequency re¬ 
sponse is well balanced but a little re¬ 
stricted by modern standards, while 
there is a trace of distortion on peaks 
and a slight amount of modulation noise. 

Don’t let these remarks worry you or 
prevent you from hearing the disc, how¬ 
ever. They are only minor points, for 
the purists. And even the purists will 
find it quite easy to ignore them—par- 

| THIS MONTH'S 

LOUIS ARMSTRONG AND THE ALL 
STARS. “If I Could Be With You,” 
“Body And Soul,” “Memories Of 
You,” “You Rascal You,” “When 
It’s Sleepy Time Down South,” “I 
Surrender Dear,” “Them There 
Eyes,” “Lazy River,” “Georgia On 
My Mind,” “That’s My Home,” 
“Hobo, You Can’t Ride This 
Train,” “On The Sunny Side Of 
The Street.” Festival, Mono. 
FL31,094. 

Of the many Louis Armstrong discs 
which I have heard in the past few 
years I think this latest release from 
Festival is probably the best ever. Un¬ 
fortunately, the disc’s jacket gives no 
information as to who accompanies 
Armstrong but my guess is that Billy 
Kyle, Trummy Young, Edmond Hall and 
Barrett Deems are in there and that 
the background orchestra might be Sy 
Oliver’s. 

Although there is the usual spacing 
between each track on the disc so that 
individual numbers may be easily picked 
out, each side plays as a continuous pro¬ 
gram with no apparent breaks in con¬ 
tinuity. Between numbers. Louis fills in 
with a little speech about the number 
they are going to play, giving such de¬ 
tails as who wrote it and when it was 
first played, etc. 

1963 


ticularly if they happen to be Bing fans. 

All things considered, a well-produced 
disc. Some more songs with which to 
remember Bing, his films and his music. 
(J.R.) 

★ ★ ★ 

GRACE MOORE SINGS. With Orches¬ 
tras Under Joseph Pasternak, Alex¬ 
ander Smaliens, Victor Young. 
Mono. Universal Record Club 
UP-410. 

One cannot listen to a collection of 
old recordings like this, without being 
struck by the degree to which the solo 
artist was “exposed.” There was no 
heavy orchestral background to cover 
imperfections in their voice, no orches¬ 
tral flourishes to provide contrast; just 
a microphone, an orchestra playing a 
methodical accompaniment in the back¬ 
ground, and a studio absolutely devoid 
of life or echo. 

This is not intended as an excuse for 
Grace Moore; she doesn’t need one. But 
it does explain why these old but 
genuine tracks sounded rather drab by 
comparison with the sound track of the 
Kathryn Grayson/Hollywood story of 
Grace Moore’s life, shown recently on 
TV. 

In this song group, Grace Moore’s 
best numbers are “Un Bel Di D Ved- 
remo” and “Vissi D’Arte,” probably be¬ 
cause they suffer least, to modern ears, 
from the lack of orchestral build-up. 

Her remaining, more popular songs, in 
the manner of the period, are: “Seren¬ 
ade,” “Love Me Forever,” “What Shall 
Remain,” “Stars In My Eyes” “Learn 
How To Lose,” “Our Song” and “The 
Whistling Boy.” 

Technically, the recording is good, 
considering the age of the originals. 
Transcribed on to vinyl, probably for 
the original masters, it lacks the clicks 
and plops that would have characterised 
the shellac pressings of the day. 

In short, a piece of recorded history 
for those with a soft spot for a once 
popular singer. (W.N.W.) 

POPULAR JAZZ | 

Throughout the disc, Louis is fea¬ 
tured, whether on trumpet or vocal, 
against a first background of his own 
All Stars (Ed. Hall, etc.) and a muted, 
fill-in background by the orchestra. 
Musically, the effect this produces, to my 
mind at least, is most pleasing, relaxing 
and at the same time lightly swinging. 

Technically, it is also an excellent 
disc. Definitely a must for Armstrong 
fans of all ages. (K.W.J.) * 

★ ★ ★ 

Les Baxter’s JUNGLE JAZZ. Produced 
by Voyle Gilmore. “Brazilia,” 
“Rain Forest,” “Papagayo,” “Ama¬ 
zon Falls,” “Coco,” “Carnival 
Merengue,” “Isle Of Cuba,” “Blue 
Jungle,” “Voodoo Dreams,” “One 
Thousand Cockatoos,” “Go Chan- 
go,” “Jungle Brava.” World Record 
Club, Stereo. 8043. 

Les Baxter seems to have built quite 
a name for himself with his original 
compositions and orchestrations based 
on strange and unusual sounds. In this 
latest album he succeeds in capturing 
some of the steaming excitement and 
wild exotic flavour of the primitive 
South American jungles. 

Those who have heard previous albums 
of his such as “African Jazz” and “Ritual 
(Continued on Page 142) 
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It's money-saving and it's FUN— 




HIGH PERFORMANCE 5in OSCILLOSCOPE KIT 012-E 

Gives laboratory performance at less than utility ’scope price. Vertical frequency response 
3 c/s-5 Mc/S. Exceptional sweep circuit range of 10 c/s-500 kc/s in five steps. 240V., 50 
C.P.S. supply. Price £65. 

PROBES FOR OSCILLOSCOPE: 1, CAPACITY SCOPE PROBE KIT (PK-1), price 
£4/19/. 2. SCOPE DEMODULATOR PROBE KIT (No. 337-C), price £3/10/. 


build the best with 

WORLD'S FINEST 
ELECTRONIC 


Do-it-yourself Heatkit test instruments make it possible to equip your electronic 
workshop with complete laboratory facilities at only a fraction of the cost of 
comparable ready-built’ equipment. And, Heathkits are so simple to build; complete 
and easy-to-follow assembly instructions with each kit make it FUN—even for a 
beginner. 

Heathkits can be purchased on low deposit from WF, or by taking advantage of 
WF’s convenient ADD-ON PURCHASE PLAN you can acquire ALL the equipment 
you need without waiting. For full details, free catalogue, contact your nearest WF 
office. Mail orders delivered FREE in metropolitan areas of capital cities. 





NEW HEATHKIT 

TRANSISTOR CHECKER KIT (IT-10) 

Also serves as a handy continuity tester 
—just the thing for carrying with you on 
service calls or for use in the shop. Its 
small, compact size fits easily into tool 
case, glove compartment, etc., and is self- 
protecting with its extended-edge case. 
Removable test leads are provided for 
checking transistors which may not be 
brought to the tester socket. The versatile 
switching system used in the IT-10 checks 
transistors as to PNP or NPN types and eliminates need for changing 
test leads for diode testing. Easily asembled. Powered by 2 1.5V 
“C” flashlight cells. Dimensions: 3 l-8in H. x 3 l-8in W. x 3%in D. 

PRICE . 


HEATHKIT RF SIGNAL 
GENERATOR KIT (5G-8E) 

Here’s a dependable service generator 
at low cost. Provides extended fre¬ 
quency coverage in five bands from 
160 kc to 110 me on fundamentals 
and to 220 me on calibrated har¬ 
monics. Internal 400 cps signals. 
Variable RF output to over 100,000 
uv. Prewound, precalibrated coils. 
240v 50 cps operation. Price £21/7/. 


HEATHKIT 6-DECADE 
RESISTANCE KIT (IN-11) 

Designed for laboratory 
use, this extremely accur¬ 
ate resistance decade will 
provide any resistance 
value from 1 ohm to 
999,999 ohms. You can 
add or subtract as little as 
b ohm in critical circuits 
with 1 to 1% accuracy! Valuable for laboratory appli¬ 
cations such as a multiplier, shunt, substitution resistor, 
or as an arm for A.C. and D.C. bridges. Ideal for use 
with IN-21 capacitance decade where an extremely 
wide range of values is necessary for making resistance 
and capacitance networks. 

Range switches have make-before-break action for 
smooth switching without opening or shorting the 
circuit. PRICE £25/8/. 


Extra features for extra performance 
in this new 

HEATHKIT CONDENSER 
CHECKER KIT 


Feature and performance unheard of 
in this price range! Tests condensers 
of all types for value, leakage, shorts 
and power factor. Measures resis¬ 
tances from 5 ohms to 50 megohms. 
Capacity measurements in 4 ranges 
from 10 mmf to 1000 mfd. Direct 
reading scales — on involved cal¬ 
culations! 16 switch-selected, leakage testing voltages! 
Comparator circuit to measure “L,” “C” or “R,” using 
an external standard. Measures capacity and resistance 
using internal setandards. Calibrated power factor con¬ 
trol “eye” tube indicator. 240 V 50 cps operation. 

PRICE: £33/19/- 


(IT-1 IE) 


SYDNEY; 307 Kent St. 29-11M. NEWCASTLE WEST: 
844 Hunter Street. 61-4077. WOLLONGONG: 80 
Keira St. 2-5444. ADELAIDE: 204 Flinders St. 
233-233. BRISBANE: 13 Chester Street, Fortitude 
Valley. 51-5121. MELBOURNE: 359 Lonsdale St. 
67-8351. PERTH: Tough Instrument Service Co., 
993 Hay St. 21-9767. (Prices slightly higher in W.A.) 
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NEW PRODUCTS FROM 


FERRIS BROS. PTY. LTD. 


Recent releases from Messrs Ferris Bros Pty. Ltd. in¬ 
clude the Model 146 bus receiver, the Model 204 
transistor portable car radio and the Model 703 fully 
retractable car radio aerial, all illustrated on this page. 
Other releases, not illustrated, are a polarised test 
lamp and three new colour schemes for the popular 
Model 184 portable car radio. 


T HE Model 146 receiver is designed 
primarily for installation in tourist 
buses where both radio programs and 
informative public address announcements 
are required by passengers. It may also be 
used in many other similar applications 
such as small ferries or pleasure craft, 
small public halls or other buildings without 
240V AC power supply. 

The receiver is attractively finished in a 
dark blue case with chrome plated die-cast 
escutcheon and concentric type control 
knobs. The receiver only is priced at 
£52/10/ whilea complete pack (receiver 
plus all accessories) is £100/16/. Although 
there is only one speaker shown in our 
illustration, the complete pack includes six 
speakers supplied with suitable flush mount¬ 
ing escutcheon. 

A total of 8 transistors are used in the 
receiver circuitry, which comprises one RF 
stage and two IF stages and a high power 
class-B output stage capable of producing 
4 watts of undistorted output and a maxi¬ 
mum power output of 6 watts. Standing 
current of the unit (not including dial 
lamp) is 50 mA and the maximum peak 
current is 700 mA. Availability of the unit 
is limited. 

The Ferris De Luxe Model 204 is a 
9 transistor portable car radio enclosed in 
an all metal, completely diecast case finished 
in toupe grey with chrome plating. It has 
a moulded perspex illuminated dial scale 
and cycoiac dial canopy. Diecast metal 
knobs and switch levers chrome plated with 
toupe grey infill round off the appearance 
of this most attractive unit. Incidentally, 


nection to car bat¬ 
tery; dial light can 
only operate from a 
car battery and only 
when the power cradle is connected to cor¬ 
rect polarity; simple poarity changeover is 
provided on the power cradle; automatic 
reactivation can extend battery life to over 
1,000 hours; single RF stage plus two high 
gain IF stages provides exceptional sensi¬ 
tivity and selectivity; power output 420mW 
undistorted as a portable and li watts as a 
cradle mounted car radio. 

The price of the receiver complete with 


ignition suppression kit is £44/2/ and the 
complete under-dash installation kit, com¬ 
prising power cradle, extension speaker and 
car aerial for all cars retails at £14/10/. 

The fully retractable car aerial Model 703 
is designed to blend in with the modern 
car styling and disappears into the guard 
when not in use. 

The mast is of 3-piece design, the main 
sections being manufactured from hard 
drawn brass tubing with a stainless steel 
top section. When extended the length is 
4ft above the guard. Antirattle and friction 
bushes are inserted in the top ends of each 
tubular section and positive wiper contacts 
ensure perfect contact between sections. 

The “Q” factor of the aerial is 145 and 
the total capacitance of the aerial and 
4ft 6in coaxial lead is 75 pF (aerial extend¬ 
ed). The lead capacitance only is 50pF. Re¬ 
tail price of the unit with standard lead is 
£5/19/6. Also supplied with special lengths 
of lead—prices on application. 

The Ferris polarised test lamp is 
a compact, self-contained probe which 
indicates voltage and polarity. Full operat¬ 
ing instructions are displayed on the probe 
which checks from 4 to 12 volts. Retail 
price of the unit is £1/4/. 

Any further inquiries about the products 
reviewed should be directed to Messrs 
Ferris Bros. Pty. Ltd., or their agents in 
all capital cities of Australia. (K.W.J.) 


this particular case won an Award of Merit 
it the New Jersey Zinc Company first 
international “Zinc Die Casting Of The 
year’’ competition held in August of this 
/ear. 

Being in an all-metal case the set is 
veil shielded and thorough filtering, in the 
.hape of L.C. networks, is provided to fur- 
her prevent pickup of ignition interference. 

3oth the diecast speaker grille and rear lid 
emove easily, giving complete access to 
>oth sides of the printed board for ser- 
'icing, alignment and battery replacement. 

The dial scale and canopy remove easily 
for access to the ferrite rod aerial, dial 
:ord and all controls. 

Technical features of the receiver are: 

’olarity discriminating transistor circuit 
•rotects the dry battery and foolproofs the 
et against damage through wrong con- 
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PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 


TRADE 

PRICE 


PLUS EXCISE TAX 
AND OLD TUBE 
(MOST TYPES) 

No charge for testing, installation available 

WE ALSO HAVE A LARGE STOCK OF 
USED TV FROM £29 UP- 
CASH PAID FOR DUDS 

Sorry. No Mail Orders, Personal Shoppers Only 

For further information phone 92-7743 

SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY, CROWS NEST. 

Entrance Rockland Road. 
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175 PHILLIP STREET, SYDNEY. UNITED RADIO DISTRIBUTORS PTY. LTD. 28-3718. 


[CONSOLIDATED [eJlECTRONICS PTY. LTD. 

380 St. Kildt Boad, Melbourne. S.C.2. Phone: 69 2531 


Be Paid What You 
are REALLY WORTH! 


smojpf 

THE MEDDING 


REXON DUST 
EXTRACTOR 


Reduced 


cleans records 
automatically 
while playing! 

to 3 7/6 


The automatic dry-cleaning of records 
during playing introduces a notable 
advance in the search for perfect 
fidelity. 

The light-weight arm of the Rexon 
Dust-Extractor is placed on the moving 
record with the dust extracting pad 
ahead of the stylus. Complete free¬ 
dom from dust, right to the groove 
bottom, restores the record’s purity 


and considerably lengthens the life of 
both record and stylus. 

Rexon's simple principle is to create 
an electro-static charge greater than 
that of the record. Each groove is 
"swept" 200 times to ensure complete 
freedom from dust. 

Installation is simple, even on small 
record players. 


Forward cheque, or money order, for 3 7/6d. to the Australian distributors: 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Sfrorias 

Writing Tor Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil L Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem’t 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, 5teel’Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales fc Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Title.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send Free Book on 


NAME (Mr, Mrs, Miss)... aGE 

ADDRESS . 


...STATE.Dept. 526 

LpCCU p ATI°N .....PHONE. 


MINITEST-2 



Signal Injector 


Illustrated below is the Minitest 2, 
a fountain-pen sized signal injector 
which is designed to aid in the ser¬ 
vicing of VHF and UHF tuners and 
converters, as well as video I.F. 
and output stages. 


J3ASICALLY, the Minitest is a transis- 
•*-* torised blocking oscillator which pro¬ 
duces a pulse output having a repetition 
frequency about 250Kc and a pulse width 
of approximately 4 microseconds. According 
to the manufacturers, harmonics from this 
pulse extend to around 500Mc. The pulse 
amplitude is 8 volts (no load) peak to peak 
and approximatey 4 volts peak to peak into 
a 1,000 ohms resistive load. Output power 
is about 6mW. 

Housed in an attractive chromed case 
with red plastic ends (Minitest 1, a lower 
frequency model, has black ends) the in¬ 
strument measures 5£in long and is 7/ 16in 
in diameter. Weight, including battery, is 
just under one ounce. A clip is provided 
so the instrument may be conveniently car¬ 
ried in a coat pocket. 

. In use the tip of the instrument is simply 
applied to the antenna terminals or the 
grids of the IF valves in a TV receiver to 
produce a non-synchronised pattern of ver¬ 
tical bars on the picture tube. Used in this 
manner it provides a quick and easy 
method of determining whether the tuner 
or one of the IF stages of the receiver is 
at fault. 

If desired, synchronised vertical bars can 
be produced by providing a coupling 
capacitor between the tip of the instrument 
and the control grid of the line output 
stage in the receiver. 

Because of its relatively high pulse repeti¬ 
tion frequency, the Minitest 2 cannot be 
used to check the sound IF or audio 
system of a receiver, but the Minitest 1, 
being a lower frequency model, will enable 
this type of check to be made. 

The instrument we tested was made avail¬ 
able by the Australian agents, Messrs M. 
Rolland, of 16 Oxley Street, Glebe Point, 
Sydney, and any further inquiries should 
be directed to them. 


DUCON POLYESTER 
CAPACITORS 



UdfUCON 


r\UCON INDUSTRIES PTY. LTD. have 
announced the release of a range of 
"Poyester" capacitors of which some typical 
values and types are illustrated above. The 
new capacitors, because of their polyester 
film dielectric and epoxy resin sealed ends, 
have better climatic endurance and higher 
long term insulation resistance and yet are 
physically smaller than convention! paper 
type capacitors. The capacitors are avail¬ 
able in either pigtail or printed circuit types. 
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Manufactured by A.ILT. Electronics Industries Ltd. of England, the ex¬ 
tremely versatile “Lektrokit” chassis system, some components of which 
are illustrated above, is now available in this country through Messrs 
E.M.I. (Australia) Ltd., of 301 Castlereagh Street, Sydney. 


T3ASICALLY, “Lektrokit” consists of a 
L* few simple and relatively inexpensive 
parts from which electronic chassis can be 
constructed quickly and cheaply. The 
system avoids the frustrating delays of lay¬ 
out, drawing and metal fabrication and 
should prove most popular with home con¬ 
structors, laboratory technicians and others 
engaged in the production of prototype or 
“one off” units. 

“Lektrokit” is compatible with a wide 
range of electronic components of both 
overseas and local manufacture and is de¬ 
signed for almost unlimited expansion. If 
modifications are necessary, “Lektrokit” 
allows valveholders to be changed and 
component grouping to be altered—all with¬ 
out drilling, punching or cutting and with¬ 
out losing the neat workmanlike appearance 
characteristic of the product. 

Starting with one small chassis, further 
chassis may be added to build up some 
hundreds of valve stages. If layout amend¬ 


ments are necessary during the development 
of such an arrangement, complete sections 
of circuitry may be transposed quickly and 
simply. 

In our illustration, three of the different 
chassis plates available can be seen mounted 
on a set of standard chassis rails and end 
plates. The addition of the front panel 
and cover plates included in the photo¬ 
graph allow the basic chassis to be turned 
into an attractive and finished piece of 
permanent equipment. If desired, rack 
brackets could be added to house the 
chassis in a standard 19in rack. 

Also included in the photograph are 
some of the smaller items such as transistor 
clips, lead through insulators, terminal 
strips, etc., which are available in the “Lek¬ 
trokit” range. Space does not permit us 
to list the extensive range of components 
available with this product, but further and 
full information can be obtained from 
Messrs E.M.I. (Australia) Ltd., of 301 
Castlereagh Street, Sydney. (K.W.J.) 


IN BRIEF 


MARCONI’S WIRELESS TELEGRAPH 
COMPANY LTD., England, announce 
that the name of the company has been 
changed to “The Marconi Company 
Limited.” The new title, which has the 
obvious advantage of simplicity, has been 
chosen to avoid the restrictive description 
of “wireless telegraphy” as the main oc¬ 
cupation of the company, whose interests 
include radar, sound and television broad¬ 
casting, telecommunications, aeronautical 
and maritime navigation and communi¬ 
cation equipment, and the latest types of 
data handling displays and air traffic con¬ 
trol computing systems. 

4MALGAMATED WIRELESS VALVE 
CO. PTY. LTD. have recently released a 
transistor interchangeability guide (re¬ 
printed from Radiotronics, March 1962) 
and a chart of “family trees” which shows 
some of the more popular AWV transis¬ 
tors grouped together according to type 
and characteristics. Both of these publi¬ 
cations are available free upon written 


application to the company at 47 York 
Street, Sydney. 

UNIVERSITY GRAHAM INSTRUMENTS 
PTY. LTD. t announce that, in keeping 
up to date with modern trends and design, 
they are deleting from their range of 
panel type meters the model F5 and 
model T3. Model F3 and model F2 are 
retained, and a comprehensive range of 
rectangular flush mounting instruments is 
available in 2in, 3in and 4in sizes and 
a variety of case types. A new addition 
to the range is the model 02, a rec¬ 
tangular, plain black cased, flush mount¬ 
ing instrument measuring 2 5/8in x 
2 7/16in with scale length of 2£in. 

THE RAYTHEON COMPANY (U.S.A.) 
announce that they intend to discontinue 
the manufacture of germanium semicon¬ 
ductors. To prevent possible inconveni¬ 
ence to customers, the company chose to 
do this on a gradual basis, with the 
phase-out to be completed by .January 
1964. 

Raytheon intend to concentrate on the 
manufacture of silicon semiconductors. 
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World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less tban 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustraUan Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

I ' M.4*e 

123 



















ROLA Model 77 MKIIIb 

The Rola Company (Aust.) Pty. Lid. announce the release of their latest 
model 77 Mk. 111b Professional tape recorder. Of proven design and 
outstanding performance, this machine has operational facilities which, 
the manufacturers claim, cannot be matched by any recorder in its class. 


OUAU'J'Y CONSCIOUS manufacturers 
.and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact — 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street. 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 

Representative all States of Australia. 

PERTH: TISCO, PHONE 21-9767. 

BRISBANE: TISCO, PHONE 91-4461. 


'X'HE Model 77 Mk. Illb has, in fact 
A been designed to provide all the faci- 
ities and the flexibility of operation norm- 


THE CHRISTMAS GIFT 
FOR YOUR BOY 


SCOPE ELECTROPLATING OUTFIT 
- OPERATES FROM TWO 
SMALL TORCH BATTERIES 


i*srmm<r 

ELECTROPLATING 
■^EVERYBODY ! 

SIMPLE TO USE—HOM 
DANGEROUS-REAL PLATING 
FULL INSTRUCTIONS WITH EACH SET 


STANDARD SET 

(INCLUDES NICKEL, 
COPPER, TIN, ZINC, 
& CLEANER) 


JEWELLER'S SET 

(INCLUDES NICKEL, A/}/A 
COPPER, SILVER, fm' j) 
SOLD, & CLEANER) 


WILLIAM WILLIS & CO. 


PTY. 

LTD. 


428 ELIZABETH STREET, MELBOURNE. Phone 34-6539. 


ally expected in complex console-type re¬ 
corders. The amplifier design providers— 
simultaneous replay monitoring; direct com¬ 
parison of original and recorded signals at 
any speaker volume by means of an A-B 
control; meter and line switching to either 
“record” or “play” channels; independent 
control of “record” and “play” amplifiers; 
switching from “play” to “record” without 
any pause in tape motion and without any 
clicks or electrical thumps being heard or 
recorded; switching so that the meter reads 
DC voltage, AC mains voltage, bias voltage 
and valve currents; choice of either low 
noise carbon potentiometer gain controls 
or stepped attenuators capable of varying 
the gain in steps of 1.5db between 45db 
below full gain to infinity. 

.Unfortunately space does not allow us 
to list the full impressive list of specifica¬ 
tions on this recorder, but an abbreviated 
list follows; tape speed 7iin and 15in per 
sec. (standard) and 3i?in and 7£in per sec. 
to order; spool size 7in or 10£in with auxi¬ 
liary spooling mechanism; capstan directly 
driven by a synchronous dual speed motor 
with integral flywheel, take up and rewind 
by separate high torque induction motors, 
starting and stopping time Jess than 0.1 
second; flutter and wow better than 0.15 
per cent rms at 7£in/sec. and better than 
0.12in/sec.; overall frequency response 40- 
15,000 cps. it4db at 7£in/sec. and 30> 
18,COO cos ± 4db at 15/sec.; signal noise 
ratio not less than 52db below the T.H.D. 
level of a signal recorded and replayed at 
an output of -|-8dbm; safety “keyed” 
switch to prevent accidental erasure of 
tapes; weight 551bs in case. 

An individual lest sheet is supplied with 
each tape recorder and, although we did 
not run a test on all specifications, our 
checks of frequency response, etc., produc¬ 
ed graphs which were virtually identical to 
those given in their test sheet. Our ap¬ 
praisal of the recorder leads us to believe 
that other specifications would be similarly 
correct. 

Any further enquiries on this machine 
should be directed to the Magnetic Re¬ 
corder Products Division, Rola Company 
(Aust.) Pty. Ltd., Catex House, Kent Street, 
Sydney or The Boulevarde, Richmond E.l, 
Victoria. (K.W.J.) 


HITACHI 

FULLY GUARANTEED 


RECEIVING TUBES 
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bers to establish and maintain amateur 
radio stations wherever they may be 
stationed. 

To provide facilities for the exchange of 
views on technical matters between mem¬ 
bers. 

To maintain and operate a headquarters 
station in the U.K. and encourage mem¬ 
bers to communicate with each other. 
To further the technical education of 
Naval radio engineering and radio operat¬ 
ing personnel, by stimulating radio as a 
hobby as well as a profession. 
Membership is open to ah past and 


HUGHES, MARCONI OR POPOV? 

Some Australian DX operators have doubtless received a Russian QSL 
card which carries the legend "A.S. Popov, Inventor of Radio, May 7, 

1895." It leads quite naturally to the question—Who was the inventor 
of wireless telegraphy? 

By Pierce Healy, VK2APQ 

IpOR almost 40 years, it has been claimed is compatible evidence that Marconi did 

that Popov “invented radio,” and, each so—though not to a scientific audience— present serving members of the Royal Navy, 
year, Radio Day is celebrated in the at an even earlier date. Royal Marines, Women’s Royal Naval Ser- 

U.S.S.R. It was in 1945 that Popov was The unfortunate person is Professor vice, and Naval Reserves; Commonwealth 

formally declared to be “inventor of radio” Hughes who, in 1879, wandered along the Navies and Naval Reserves; and to serving 

and May 7 to be the anniversary of his streets of London listening on a telephone and past civilian staff of the foregoing 
experiments made in 1895. receiver to the clicks of a clockwork Services. 

Over the years, many have endeavoured interrupter over a quarter mile distant, only The R.N.A.R.S. has its headquarters at 
to resolve the various claims. The results to be told by his fellow scientists that it the Royal Naval Signal School (H.M.S. 
of some of these investigations have been was all a matter of induction. Mercury) in England, and its official organ 

summarised by a special correspondent for However, it is certain that, who ever it is “The Communicator,” the magazine of 

was, he was an “Amateur Radio Operator.” the Communications Branch of the R.N. 

The headquarters station, G3BZU, listens 
R.N. AMATEUR SOCIETY for overseas members on 14050 Kcs at 

The Royal Naval Amateur Radio Society 20 2? G.M.T. on Wednesdays. 

_ was formed in 1961 with the intention of „ J T h <p Australian representative of the 

ment of wireless telegraphy is littered with gathering together all radio amateurs who R.N.A.R.S. is VK3AST, to whom further 
false clues. had any connection with the Royal or inquiries and applications for membership 

Many of the early workers were con- Commonwealth Navies, for the following should be addressed, as follows:— 
cerned with signalling without wires by principal objects:— Surgeon Commander S. J. Lloyd, R.A.N., 

inductive effects. What is important is that Tc> foster the amateur radio movement Medical Directorate, 

within the Naval Services. Department of the Navy, 

To provide technical and practical assist- Victoria Barracks, 

ance, where practicable, to enable mem- St. Kilda Road, Melbourne. 


“Electronics Weekly.” 

It appears from the investigations made 
by Charles Susskind of the University of 
California and published in “The proceed¬ 
ings of the I.R.E.,” that the early develop- 


Clark Maxwell predicted the existence of 
electromagnetic waves in 1867 and Rudolf 
Heinrich Hertz convincingly demonstrated 
their existence in 1888. 

It is now appreciated that, in fact, Pro¬ 
fessor D. E. Hughes had done this nine 
years earlier, before becoming discouraged 
by his inability to convince members of 
the Royal Society that his signalling system 
—effective over distances of about 500 yards 
— represented anything other than known 
electromagnetic induction effects. 


WIRELESS INSTITUTE ACTIVITIES I 


N.S.W. DIVISION 

John Vanderley, an engineer with A.W.A., 
gave a most informative lecture at the 


liking. All those who aspire the A.O.C.P. 
have applied for the full examination and, 
if successful, will be adding to the strength 


The results of Hughes’ experiments lay September meeting of the New South Wales high frequency operators. 


On the VHF front activity is consistently 
TV Station 8°?^, both on two and six metres, and Des 


The medium frequency band on 160 
metres is being followed with interest by 
at least three operators and some powerful 


unpublished for years and, later, he refused Division. 

to accept any recognition for his contri- The lecture was entitled T W i«nv/n — 

bU c° n ™° wir f^ e 5f te legraphy. Antenna Design” and mainly dealt with Ml 1 l s i^ T y^ ZDN, 1 and Conners, 

bir Oliver Lodge designed an effective the electrical and radiation aspects of VK2ZCU, have almost completed a tele¬ 
system for reception of Hertzian wireless design. Many slides both of radiation pat- vision transmitter for the 432 Me band, 
waves, including an inker for registering terns * and actual antenna installations, The units are undergoing tests and the 
Morse over distances of about 50 yards, together with a full explanation of how C 9 mplete station is expected to be on the 
This was demonstrated to the British Asso- a nd why various methods of stacking and a * r soon ' 
dation m 1894. feeding were used, gave a good insight into 

These demonstrations came_to the notice the problems associated with the design and 
of Popov, who by May, 1895, had devised installation of TV antennas. 

the 'ZTat that IV devek.neH SnSn U Arrangements have been made to include cw signals have been heard. There is a 
tne sa m e as that developed independently lecture in the Divisional Tape Library move to have the weekly broadcast from 

by po h pov y °useI Ss 8 receiver^mimarily n to^aid and tfft M VK.2AWX transmitted on 160 metres as 

his stud^es of atmosohere elec Hcitv record The lecture for the November meeting well as on 80 metres for local l.steners. 

i. B dis ant hsMn L discrarces and in to be held at WireIess Institute Centre > 14 Past President of the Hunter Branch, 
1895 wrote —“I 1 ^ntertata dfe hone tha? Atcheson Street, Crow’s Nest, on Friday Lionel Swain, VK2CS. who is at present 
when my apparatus if perfecVed h til be the 22nd at 8 P m " w™ be given by Berry on a European tour, will be returning to 
applicable to the transmission of signals to p eresford, VK2ABB, entitled “Transistors in Australia in time for the December meeting 
a distance.” After his death in 1906, his- Communication Receivers, 
torians noted briefly his development of the. miikjtpd ddA kiru 

apparatus for detecting lightning and he . , UN , KANv*n 

was generally given credit as one of the At the September meeting of the Hunter 

scientific pioneers of radio. Branch, there were two visiting lecturers 

More weighty claims have been put for- f rom Gosford. Major, V2KRU, described 
ward in favour of Sir Henry Jackson, whose a most interesting two-valve single sideband 
signalling between ships of the Royal Navy transmitter which, coupled with a command 
had been kept secret at the time. receiver, made a very compact transceiver 

Although the public gave Marconi almost ^ or ^0 metre band. Part of the equip- 


-rviiiiuugii me puuiic gave iviaieum aiiuusi - —- 

all the credit, the more thoughtful have ment was the two-valve project converter visitors are welcome 
long appreciated that his major contribution designed by the Gosford club. 


of the branch. It is expected that at the 
meeting, set down for Friday, December 6, 
he will be giving an illustrated lecture on 
his trip. 

A lecturer from Sydney will be the guest 
of the branch at the November meeting, 
which will be held in Room 15, Classroom 
Block, Newcastle University College, Tighes 
Hill. Meetings are held on the first Friday 
of each month commencing at 8 p.m. 


A weekly broadcast from VK2AWX may 


was in taking the crude laboratory appara- Lindsay, VK20N, set up an oscilloscope t> e heard on 3595 Kc each Monday night 
tus of the scientists and making it perform and wobbulator and displayed the “IF” ot 7 " ™ 

consistently over long distances. response curves of the Drake 2B receiver. 

Charles Susskind draws two firm con- There was a good attendance at the meeting 

elusions: First, that on the basis of printed and, following a vote of thanks to the 

publication, the claim for Popov fails; that visitors, it was decided that Branch members 

if any single individual should be regarded should pay a visit to the Gosford Club in 

as the inventor of radio-telegraphy it is the near future. 

Marconi. Secondly, that while there is Several Associate members are studying Annual Field Day on Sunday, November 10. 
indirect evidence that Popov did demon- for the forthcoming examinations and it is Members extend a cordial invitation to a 

strate the transmission of intelligence, there hoped that they will find the paper to their pleasant day on the South Coast. 


commencing at 7 p.m. Reports are welcomed 
and will be confirmed with an attractive 
QSL card. 

ILLAWARRA SECTION 

The Illawarra Section of the New South 
Wales Division will be holding their First 


Radio, Television & Hobbies, November , 7963 


J25 












RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 


ErtabUabtd 1947. 


Postage. Parcels 3/6 per order. 


CRYSTALS 

All these frequencies £1 


FT 4010 
FT 4025 
FT 4065 
FT 4180 
FT 4235 
FT 4280 
FT 4295 
FT 4315 
FT 4360 
FT 4440 
FT 4445 
FT 4465 
FT 4483 
FT 4490 
DC 4495 
FT 4535 
FT 4549 
DC 4660 


DC 5170 
FT 5180 
FT 5205 
DC 5210 
FT 5237.5 
DC 5250 
DC 5285 
FT 5295 
LP 4300 
FT 5360 
FT 5365 
FT 5397 
DC 5410 
FT 5437 
DC 5515 
DC 5530 
FT 5551.5 
FT 5552.5 


FT 4672.76 FT 5635 
FT 4676 FT 5655 


FT 4695 
FT 4730 
FT 4735 
FT 4750 
DC 4750 
LP 4765 
FT 4780 
FT 4815 
FT 4840 
FT 4852 
FT 4885 
FT 4895 
FT 4930 
FT 5005.6 
FT 5110 
DC 5145 
DC 5166.6 


FT 5660 
DC 5700 
FT 5706 
DC 5710 
FT. 5740 
FT 5744 
DC 5770 
FT 5773.3 
FT 5775 
FT 5780 
FT 5782 
DC 5810 
FT 5815 
FT 5852.5 
FT 5855 
FT 5897.5 
FT 5910 


LP 5910 
FT 5920 
DC 5950 
DC 5980 
DC 6021.1 
LP 6032 
LP 6040 
FT 6050 
LP 6110 
LP 6130 
LP 6210 
FT 6225 
FT 6235 
DC 6240 
LP 6243.3 
FT 6265 
FT 6300 
DC 6350 
FT 6355 
FT 6375 
DC 6420 
FT 6462.5 
LP 6470 
FT 6515 
LP 6522.9 
LP 6547.9 
DC 6561.3 
FT 6550 
FT 6560 
LP 6561 
DC 6572.3 
LP 6640 
FT 6650 
DC 6700 
DC 6750 
DC 6783.3 


each. 

FT 6815 
FT 6840 
FT 6890 
FT 6935 
LP 7010 
LP 7120 
LP 7171 
FT 7175 
FT 7200 
LP 7205 
LP 7270 
LP 7350 
DC 7362.5 
FT 7373.3 
FT 7375 
LP 7450 
DC 7400 
FT 7406.6 
FT 7425 
FT 7440 
LP 7890 
DC 7890 
DC 7925 
LP 7930 
DC 7962.8 
DC 7810 
DC 8036.2 
DC 8171.25 
DC 8176.9 
DC 8182.5 
DC 8460 
DC 8469.23 
DC 8645.45 
DC 8488 
DC 8525 
DC 8562.85 


CRYSTALS 


All these frequencies £2 each. 


50 Me. Ham 
Band: 

DC 8333.3 
DC 8383.3 
DC 8400 


144 Me. Vtam 
Band: cont. 


DC 8416 
DC 8450 
DC 8483 
DC 8500 

3.5, 7 


50 Me. 

50.3 Me. 

50.4 Me. 

50.5 Mg. 
50.7 Me. 
50.9 Me. 

51 Me. 


Me. Ham 
Bands: 

FT Crystals of any 
frequency, £2. 

144 Me. Ham 
Band: 

DC 8000 DC 8013.5 
DC 8010 DC 8014 
DC 8013 DC 8014.5 


DC 8015 
DC 8015.5 
DC 8016 
DC 8016.5 
DC 8017 
DC 8017.5 
DC 8018 
DC 8018.5 
DC 8019 
DC 8019.5 
DC 8020 
DC 8020.5 
DC 8021 
DC 8021.5 
DC 8022 
DC 8022.5 
DC 8023 
DC 8023.5 
DC 8024 
DC 8024.5 
DC 8025 


DC 8025.5 
DC 8026 
DC 8026.5 
DC 8027 
DC 8027.5 
DC 8028 
DC 8028.5 
DC 8029 
DC 8029.5 
DC 8030 
DC 803 a 5 
DC 8031 
DC 8031.5 
DC 8032 
DC 8032.5 
DC 8033 
DC 8033.5 
DC 8034 
DC 8034.5 
DC 8035 
DC 8035.5 


1N21 SILICON DIODES 


U.h.f. 


mixer, design freq. 3,060 Me. 
7/6 each, or 3 for £1. 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in dlam., In 
25yd rolls, 30/- a roll or 1/6 a >ard. 

Coaxial Cable 72 ohm UR70 3/16in diam.. In 
27yd rolls, 30/- a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16 dlam.. In 
12yd rolls, 15/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) stilt Viin 
coax, cable. Plugs 4/-» Sockets 3/6. 

POWER TRANSFORMERS 

150 aside 30 Ma. CT 6.3v. 1.7A .. .. 32/6 
Power Transformers 225v. aside 50 Ma, CT. 

6.3v. 2A. . £2 

Power Transformers 250v. aside. 60 Ma 6.3v. 
1A. 6.3. C.T.1A.£2/10/ 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals 
Miniature and FT243, 50/ with socket. 
Crystals Ground to any Frequency. 

PRICE ON APPLICATION. 

NEW TRANSISTORS 
IN STOCK 

OC45.14/- OCI70 . . .. 17/6 

OC71. 10/- 0071 . . . . 17/6 

OC74.11/- OC45 .. .. 14/- 


RADIO DIRECTION FINDER 
MODEL 8TA-3D 

This radio direction finder model 8TA-3D is 
a battery operated, 3-band super-hcterodync 
; Receiver, incorporating eight transistors and two 
; diodes, directional ferrite core antenna, tele¬ 
scoping antenna, signal strength indicator, mois- 
: ture-proof 4 inches permanent dynamic speaker, 
and trouble free mechanism, 
i It is designed primarily as an aid to navigation 
when out of sight of familiar landmarks. 
SPECIFICATION! 

PRICE £32/10 Inc. lax. 

Circuit: 8-Transistor 2-Diodc Super Heterodyne. 
Frequency: LW 190-410 Kc 

BC 535-1605 Kc. 

SW 1.6-4.8 Me. 

Antenna: Rotary Antenna and Rod Antenna 
Output: Approx. 200 mW. 

Speaker: 4in Permanent Dynamic Speaker, 

Moisture-proof 
lack: Earphone Jack 

Indicator: Signal Indicator and battery indi¬ 
cator 

Batteries: 4pcs. size “D" cell 

J IS UM-1, Evcready 950 or equivalent 
Cabinet: Metal Cabinet 

Dimensions: 10.5 Sin (W> x 9‘/2in (H) x 6 3 8in 
(D) 

Weight: 4 Kg (8.8 lbs) Without Battery. 


E.I.L. 

HAM COMMUNICATION 
RECEIVER HCR 62 



4 BAND All WAVE RECEIVER 

Range of Receiver FrequcDcie* 

Main Tuner: Band 1. 0.55-1.6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a.l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: (S/N 20 db at 10 M.C.) 

£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


VALVE SOCKETS 

| Octal 1/6, Octal plug and socket 2/ •» Small 7- 
pin Ceramic 2/*, Small 7-pin mica filled with 
shield, 15 for £1, Small 9-pin Ceramic with 
shield 5/-, Small 9-pin Ceramic 2/6, Loctal 8- 
pin (7C7 Type) 1/*, Loctal 9-pin (EF50 Type) 
3/6, Small EA50 Type 2/6, VCR97 CRT Type 
10/-, Large 4-p.n, 5-pin, 6-pin, 7-pin, all 2/- 
each. 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, iin shaft, 
lin diam. Available in following sizes: 
i include 10,000, 20,000 25,000, 30,000, 
i 50,000, 100,000, 250,000 ohms, 2 

megohm Bradley Potentiometers. 

Price 2/6 each. 






NEW 

VALVES 

AT 

BARGAIN 

PRICES 



1 A3 

2/6 

10a 

£1 

2X2 

5/- ; 

Sat £1 

6G8G 

26/- 


7E6 

3/6 

7a £1 

808 

10/- 


| EF39 

5/- 

5 a£ 1 

IA5 

5/- 

5 a 

£1 

3A4 

10/- 


6J6 

10/- 


7W7 

2/6 

10a £1 

815 

15/- 


' FF70 

5/- 

5a £1 

1C7 

3/- 

7a 

£1 

3A5 

10/- 


6K7 

5/- 

5a £1 

12A6 

4/- 

6a £1 

830B 

15/- 


EF72 

5/- 

5 a £1 

ID5GT 5/- 

5a 

£ 1 

3S4 

10/- 


6K8GT 12/6 

12AH7 

5/- 

5a £1 

832A 

19/6 


FF73 

5/- 

5 a £1 

ID8 

7/6 

3 a 

£1 

5LJ4GB 14/6 


6L7 

5/- 

5a £1 

12AT7 

15/- 


866 

32/6 


FF86 

26/- 


1F5 

10/- 



5Y3GT 13/9 


6SA7 

7/6 


12AU7 

15/- 


954 

5/- 

5a £1 

FL41 

10/- 


1H4 

5/- 

5a 

£1 

6AG7 

12/6 


6SC7 

7/6 


12C8 

5/- 


955 

5/- 

5a £1 

FY91 

5/- 


IH5 

7/6 



6AJ5 

7/6 

3a £1 

6SF5 

7/6 

3 a £1 

12H6 

3/6 


956 

5/- 

5a £1 

KT61 

(6V6) 

15/- 

1H6 

5/- 

5 a 

£1 

6AL5 

14/- 


6SH7 

4/- 

5a £1 

12J5 

5/- 

5a £1 

S58A 

2/6 

10a £1 

QQF04/20 £3} 

1K4 

5/- 

5 a 

£1 

6AM6 

(EF91) 10/ 

6SJ7 

12/6 


12SA7GT 10/- 

1625 

5/- 

5 a £1 

QQV06/40 97/6 

1K5 

5/- 

5 a 

£1 

6B8 metal 17/6 

6SN7 

12/6 


12SC7 

5/- 

5a £1 

1626 

5/- 

5a £1 

RL18 

7/6 

3a £1 

1K7 

5/- 

5 a 

£1 

6BE6 

15/ 


6SQ7GT 22/- 

12SK7 

5/- 

5a £1 

1629 

- 5/- 

5a £1 

UL41 

7/6 

3a £1 

1LN5 

(CV781) 


6BQ5 

17/- 


6SS7 

7/6 

3a £1 

12SQ7 

5/- 


2051 

5/- 


VR53 

5/- 

5a £1 


5/- 

5a 

£1 

6C4 

5/ 5 

at £1 

6U8 

17/- 


12SR7 

5/- 

5a £1 

5763 

23/- 


VR102 

5/- 

5a £1 

1P5 

2/- 

10a 

£1 

6C6 

5/- 


6V4 

11/4 


14A7 

3/6 

7a £1 

6146 

£3/10/- 

VR103 

5/- 

5a £1 

1Q5 

5/- 

5a 

£1 

6C8 

10/. 


6V6GT 16/ 


19 

1/6 


6360 

£2/10/- 

VR105 

10/- 


IS2 

18/- 



6CH6 

2/- 


6X4 

10/- 


30 

1/3 


AVI 1 

2/11 


VR136 

2/- 

12a £1 

1S5 

10/- 



6CM5 

25/- 


6X5 

15/- 


35T 30/- 


EA50 

2/- 

10 a £1 j 

VR137 

2/6 


1T4 

10/ 



6F5 

7/6 


6Y6 

5/- 

5a £1 

57 

4/- 


EC91/6AQ4 

10/- i 

VT25 

5/- 


2A5 

7/6 



6F6 

12/6 


7A8 

2/- 

11 a £1 

58 

3/- 


ECC35 20/- 


VT78 

3/6 


2A6 

7/6 



6F8 

5/- 


7C5 

5/- 

5a £1 

717A 

7/6 

3a £1 

FCH33 20/- 


VT127 

4/11 

5a £1 

21)21 

12/- 



6G6G 

7/6 


7C7 

2/- 

12a £1 

807 

7/6 

3a £1 

EF36 

5/- 

5a £l i 

VT501 

7/6 

3a £1 
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An interesting program has been pre¬ 
pared:— 

Location: Mt. Keira Boy Scout’s Camp, 
Wollongong. 

Time: Commencing at 11 a.m. 

Events: 7 Me and 144 Me scrambles. 

Each scramble will start at 10 a.m. 
EAST and will conclude at 11 a.m. when 
logs should be handed in at the control 
point at the Mt. Keira Boy Scout’s Camp. 

Scoring: Each contact with a fixed station 
—1 point. Each contact with a mobile 
station—3 points. One point to be deducted 
for each two minutes late in handing in 
logs. 

Fox Hunts: Fox hunts will be held both 
on 7 Me and 144 Me during the day. 

General: Many competitions, games, 

etc., will be held during the day for the 
OM, XYL, YL and harmonics. 

Registration: A registration fee of 10/ 
will be charged, this covers the YL, XYL 
and children. Registration fee for boys 
attending school will be 5/. 

Hot water will be provided. 

The lecture at the November meeting 
will be given by Jack Williams, VK2ZCX, 
on commercial M.F. equipment. 

Meetings are held on the first Monday 
of the month at 8 p.m. in the Electrical 
Engineering Building of the North Wol¬ 
longong Technical College. 

YHF AND TV GROUP 

The lecture given by Les Jenkins, 
VK2ZBJ, at the September meeting of the 
Group was one of the best given this year. 

Les demonstrated and described a com¬ 
plete two-meter receiver and a two-meter 
transmitter using transistors throughout. 
Much work and thought has gone into the 
design of this equipment and the receiver 
is equal to any good valve receiver. Les 
described the various sections of the receiver, 
paying particular attention to the problems 
encountered with this type of receiver. 
However, as far as the transmitter was 
concerned, Les was quick to emphasise the 
fact that, in the transmitter field, transistors 
are still in the very low power range and 
did not recommend the construction except 
for the technical experience to be gained. 

The night event for November will be a 
hidden 144 Me transmitter hunt; Horrie 
Lapthorne will be the “Fox.” 

Following a discussion on the points 
scoring used on the events organised by the 
Group, it was decided that, in future, all 
starters including the fox, would be awarded 
one point, in addition to the usual three, 
two and one for first, second and third. 
This puts the member who is a regular 
attendant at these events, but is only an 
occasional winner, on a more equitable 
basis with the member who only occasion¬ 
ally participates, but perhaps is lucky 
enough to win more often. 

The member with the greatest number 
of points gained in all contests throughout 
the year is presented with the “Chairman’s 
Trophy” at the annual meeting of the 
Group. 

BLUE MOUNTAINS SECTION 

Over 20 members and visitors attended 
the September meeting of the Blue Moun¬ 
tains Section of the N.S.W. Division of the 
W.I.A. held at the Council Chambers, 
Lawson. 

The lecturer for the evening was Keith 
Woodward, VK2ZAU, who gave a talk on 
Mobile Operation at VHF. Keith covered 
all phases of such activity with plenty of 
diagrams to ensure that the many points 
of interest were clearly understood. The 
discourse was of great interest to all attend¬ 
ing. 

Visitors to the meeting were the Divisional 
President, Vic Cole, VK2VL, and Federal 
Councillor Pierce Healy, VK2APQ, who 
.poke on W.I.A. affairs from both State 
ind Federal angles and brought members 
jp to date on the latest developments in 
hose spheres. They were eventually to finish 
jp at after 1 a.m. at Arie VK2AVA’s 
2TH to inspect the antenna farm with 
he aid of floodlights. Another visitor to the 
neeting was Gilbert Pollock, VK2FU, a 
veil-known old timer. 


Visitors are assured of a pleasant even¬ 
ing at the meetings of the Blue Mountains 
Section held on the third Friday of each 
month. 

NARRANDERA RADIO CLUB 

On August 23, 19 members and their 
wives of the Narrandera Radio Club gather¬ 
ed at the home of Don Fullerton, VK2DU, 
for the annual meeting. 

The retiring President, Don, VK2DU, 
reported on the year’s activities. These con¬ 
sisted mainly of lectures for beginners and 
newcomers to the ranks of amateur radio. 

The lectures had been well attended, 
although the available lecturers had been 
greatly reduced, due to the resignations of 
Bruce, VK2MO; Don, VKIDR; and Bill, 
VK2AHV. 

The election of office-bearers for 1963-64 
resulted in the following members being 
elected:—President, Don Fullerton, VK2DU; 
Vice-Presidents, Harry Cuthbert, VK2AEC, 
and Ray Wade; Secretary-Treasurer, Bob 
Lloyd-Jones. 

Plans were made to continue the instruc¬ 
tion of beginners during the coming year, 
the more advanced students joining the 
racks of the lecturers. Every alternate night 
is to be devoted to “practical projects.” 

At the conclusion of the business part 
of the meeting, two 16mm films from the 
Mullard Film Library were screened and 
enjoyed by all present. This was followed 
by a valiant effort to dispose of all the 
supper provided by the ladies and the 
usual “rag chew.” 

A welcome awaits any visitor to the club 
meetings, which are held each Thursday 
night. Full details can be obtained from 
Don Fullerton, V2KDU, 50 Larmer Street, 
Narrandera. 

BATHURST RADIO CLUB 

As reported in last month’s issue, a Radio 
Club was being formed at Bathurst. 

The inaugural meeting was held in 
September and the following office-bearers 
elected: 

President: Trevor Evans, VK2NS. 

Secretary: Peter Van Gemert. 

Treasurer: Earl Barnes. 

The club will meet every second Friday 
night and arrangements are in hand to 
provide an audio oscillator, CRO and ampli¬ 
fier for use at the club. Also furniture for 
the clubroom. 

Full details regarding membership and 
club activities can be obtained from the 
Secretary, Peter Van Gemert, Durham 
Street, Bathurst. 

SOUTH AUSTRALIAN DIVISION 

The Adelaide Exhibition, called “Radio 
Sound, Past, Present and Future,” was 
organised by the South Australian Division 
of the Wireless Institute of Australia. 

The exhibition was held in John Martins’ 
new auditorium, Adelaide, between August 5 
and 17, during the “Audio Show.” 

A feature of the exhibition was operation 
of the Divisional Station, VK5WI, each 
day between 12.30 and 1.30 p.m. and 4.30 
to 5.30 p.m. Over the period, 106 contacts 
were made on HF and VHF bands. 

The display was co-ordinated by Bob 
Murphy, VK5ZDX and, among the equip¬ 
ment used, was that loaned by VK5KK 
and VK5ZDZ. In addition to the trans¬ 
mitting and receiving equipment was a 
closed circuit television installation exhibited 
by VK5ZEY. 

A 20ft by 15ft stand contained the main 
station operating equipment and, in show¬ 
cases around the stand, various items of 
interest were on display. 

The antenna system installed on the roof 
of the building consisted of ground planes 
for the six and two-metre bands, and a 
off-centre fed dipole for eighty through to 
ten metres; this was fed with a 300 ohm 
open wire which was coupled to a coaxial 
cable with a ferrite core balun. The coaxial 
feeders from all antennae were run down 
the service well to the auditorium on the 
second floor. 


WE STILL HAVE CONSIDER¬ 
ABLE STOCKS which we 
consider surplus, left over 
from the shop we vacated 
early this year. As we 
now specialise in Mail 
Orders only, these lines 
must be cleared as we 
have not the storage space 
for them. 

Were All these post free. 

16/ to 22/ Well-known make Torches 
complete with batteries. 2- 
cell, 10/; 3-cell, 13/6. 

32/6 600ft coils well-known Record¬ 

ing Tape, 19/6. 

52/6 Turn-over type Crystal Pick¬ 
up Cartridges, 30/. 

£13/15/ Well-known make Multi¬ 
meter Circuit Testers, £ 10 . 
£27/10/ Japanese manufacture 
Vacuum Tube Voltmeters, 
£ 22 / 10 /. 

50/ BM3 type hand or stand type 
Crystal Microphones, 30/. 

35/ Crystal-type Stereo Head¬ 

phones fitted like a doctor’s 
stethoscope, 17/6. 

15/ Wire Strippers and Cutters, 

10 /. 

9d yd. Black, 300 ohm TV Ribbon. 
Per yd., 6d. 

30/9 ea. 50 plus 50 mfd 450 V.W. 
Electrolytic Condense: s (can 
type). Each, 12/6. 

10/ 16 mfd. Pigtail type 500 V.W. 

Electrolytic Condensers, 5/-. 
3/6 Black Instrument Knob, 

1-7/8in x 5/8in for £in shaft, 
Each, 2/. 

4/6 TV Outlets, Plug and Socket, 
white, 2in x lin x 7/8in (for 
skirting board). Each, 3/. 

5/11 Ladies’ Handbag Torch com¬ 

plete with batteries, 3in x 
l-5/8in x lin; has a mirror in 
front. 3/6. 

30/ Set of 4 Contemporary-style 

Cabinet Legs, complete with 
sockets. Grey finish. 6in high. 
Set 10/. 

12/ doz. 1 watt Carbon Resistors, 3.9 
megs.—3.3 megs.—2.4 megs., 
22 K, 4,700 ohms. 1,800 ohms. 
Doz. 2/. 

12/ Switch Potentionmeters (Car¬ 

bon), well-known make but 
without nuts and lock washers. 
2500 ohms—i meg.— 1 meg. 
only. Each 2/. 

(Servicemen—these are ideal for 
your use. 

Send stamped and addressed 
envelope for our list of 
Christmas Gift suggestions 

PRICE'S RADIO 

Est. 1922. 

MAIL ORDERS ONLY 
BOX 1212 G.P.O., SYDNEY 
N.S.W. 






ROBLAN... 



NEW Sub miniature Padderless 3 gang type SM 3P. 


First in Australia to produce a full range of precision built miniature 
variable condensers—First to perfect an inbuilt planetary reduction drive— 
First with VHF type and combined AM/FM gang—Roblan maintain their 
leadership in the miniature condenser field with the release of a really midget 
three gang padderless type. 

Roblan gangs are used in every section of the radio and electronic 
field, crystal sets, test apparatus, communication receivers, and all types of 
domestic receivers from transistor portables to luxury radiograms. 
Discriminating engineers specify ROBLAN. 



RMG I 



RMG 2 



ROBLAN 

GANGS 

ARE 

PRECISION 

BUILT 


RMG 3 


THE ROBLAN RANGE 

RMG1 

Single Gang 

10/50 

10/100 

10/150 

10/200 

10/300 

10/415 

Double Spaced. 

RMG2 

Two Gang 

10/24 

Double Spaced VHF. 

10/70 

10/200 

10/300 

Double Spaced. 

10/415 

Also in RMG2V. 

RMG3 

Three Gang 

10/24 

Double Spaced. 

10/70 

10/300 

Double Spaced. 

3X/300 

Special in 2 gang tub. 

10/415 

AM/FM 

Also in RMG3V. 

2X35 VHF and 2X415 in 3 gang tub. 

SM3P 

Three Gang Padderless 

80X190 

With inbuilt trimmers. 

VHF 

plates. 

types silverplated bra„ 

AM/FM 

VHF. 

has ceramic insulation in 

V indicates inbuilt 4 to 1 planetary 

drive. 


RMG2V 

and RMG3V stock lines, 

other vernier types to order. 


FROM RADIO SUPPLY STORES EVERYWHERE 

Factory Distributors, Watkin Wynne Pty. Ltd.. 21 Falcon Street, Crow's Nest, N.S.W. 43-2107 


The exhibition created considerable inter¬ 
est among the general public, and it was 
a rare moment when the front of the stand 
was deserted. A pamphlet describing 
Amateur Radio and the activities of the 
Wireless Institute was distributed. 

The interest in the institute stand was 
so great ..that John Martins gave Doug, 
VK5KK, permission to operate as VK5WI 
in the Remembrance Day contest, from 
the auditorium. The two-metre antenna was 
replaced with a 15-metre dipole for the 
contest. 

Doug was the only operator and apart 
from a short break between 4 and 5 a.m. 
on the Sunday morning, operated continu¬ 
ously from 1730 Saturday to 1630 Sunday 
SAST, by which time there were no stations 
on the air that VK5WI had not worked. 

Assisting with the log keeping were John, 
VK5LV, Graham, VK5ZGW, and Geoff, 
VK5ZCQ. A very creditable score of 404 
contacts was recorded. It is reported that 
there was great consternation from VK6WI 
when, after giving a number in the 180s, 
VK5WI replied with one in the 290s. 

The Council of the VK5 Division express 
their thanks to the members who made 
the exhibition such a success, and to John 
Martins for the opportunity to present 
Amateur Radio and the W.I.A. activities 
to the general public. 

On the VHF front, the most interesting 
event in September was the remarkable 
50 Me opening to Japan on the 24th. 
Signals were quite strong and all JA call 
areas from JA1 to JA6 were worked. In 
addition, Peter, VK5ZEZ, believes he con¬ 
tacted a VE1 station in Eastern Canada. 
Signals were weak and identification uncer¬ 
tain. However, Peter is expecting a letter 
from the Canadian station and it will be 
interesting to see if confirmation is obtained. 

The Japanese signals were of such 
strength that Bob, VK5ZDX, heard them 
on his mobile in busy suburban traffic. 

The monthly general meeting of the VK5 
Division of the W.I.A. was held on Septem¬ 
ber 24 and the VHF Group delivered a 
lecture on the new 420 Me band. Speakers 
were Garry, VK5ZK, Cornelius, VK5ZKC, 
and Al, VK5ZCR, and the address was 
well received. 

To alleviate local converter overload 
problems, the VHF Group have changed 
the 144 Me beacon transmitter frequency. 
The beacon station VK.5VF now transmits 
on 144.80 Me. The 50.50 Me beacon fre¬ 
quency remains unchanged. 

Reports are welcome on both trans¬ 
missions. 

WOOMERA RADIO CLUB VK5WC 

The Woomera Radio Club, VK5WC, 
recently celebrated its 10th anniversary by 
staying on the air for 24 hours continuous 
operating. 

Seventy stations were contacted on phone 
and CW, most of the contacts being made 
on the 40 and 80 metre bands. Most of 
the stations worked were VKs, although a 
little DX was included in the tally. This 
included contacts with WA6MOY; 
WA8BVX; ZS5KI; and VRIG. 

Seventy QSL cards are being printed and 
will be sent to the stations worked as soon 
as they become available. Gerry, BCRSII41, 
the club’s QSL manager, has his pen poised 
for the task. 

The security restrictions at Woomera make 
VK5WC the most unique club in Australia, 
being the only amateur station operating 
in the area. However, some members do 
operate their own equipment from the club- 
room. 

The club equipment, part of which was 
supplied by a semi-departmental organisa¬ 
tion, includes a Geloso G.209 receiver, a 
BC.221 frequency meter and a much modi¬ 
fied A.T.14 transmitter feeding two Vee 
beams radiating about 150 watts. The club 
also have a Mosley beam which will be 
added to the antenna farm as soon as the 
tower is erected. 

The club hold the WAC and WBE certi- 




























ficates and members are very glad to make 
contact with any station local or DX. 

Licensed members of the club include 
Trevor, VK5TH; Bruce, VK5BV; Ian, 
VK5QX, and Trevor, VK2FR. Other club 
members are “furiously” learning the Morse 
Code with the aid of two able “brass 
pounders,” Trevor and Bruce. The club’s 
publicity officer, P. E. Kite, reports that 
this has provided the club with an excellent 
method of raising funds. 

DX NEWS 

Most of the rare DX-peditions operating 
from new countries use the frequency of 
14,002 Kc at the low end of the 14 Me 
band. 

It is around this frequency that most of 
the DX operators congregate and, when 
there is no DX activity, can be heard 
swapping notes. 

An up-to-the-minute DX news bulletin 
is transmitted on the 14,002 Kc frequency 
as it comes to hand by W6TI located in 
North California. This last-minute DX news 
is transmitted several times a day. There 
is no set schedule of operating times but, 
at the conclusion of each bulletin, W6TI 
stands by for reports, comments and any 
news of interest to DX operators. 

DX AWARD 

The Malayan Amateur Radio Trans¬ 
mitters’ Society has recently been receiving 
applications for a MARTS DX certificate. 

As no such certificate exists., the society 
wishes it to be known that it awards only 
one certificate—The Worked All Malayan 
Area certificate. 

The council of the MARTS have decided 
to award the Worked All Malayan Area 
Certificate upon evidence of contacts with 
the following call prefixes in the Malayan 
Area: 

Ten in VSI; Ten in VS2/9M2; Two in 
VS4/VS5 (one area); One in ZC5. 

The Malayan Amateur Radio Transmit¬ 
ting Society require the observation of the 
following rules when making an application 
for the award: 

1. A signed statement to the effect that 
the applicant observed the rules of his/her 
licence when making the contacts. 

2. All 23 cards to be forwarded with the 
application. 

3. A list of contacts with date, time, fre¬ 
quency, and mode of operation. 

4. Overseas applicants send 10 International 
reply coupons or one dollar (U.S.). Local 
applicants free. 

5. Reports be not less than Readability 3 
and Tone 8. 

Applications are to be made to The 
Awards Manager, MARTS, P.O. Box 777, 
Kuala Lumpur, Malaya. 

U.S. NAVY 

In a recent issue of “CQ” are some in¬ 
teresting comments on the support Amateur 
Radio receives from the Armed Forces. 

It is common knowledge that the U.S. 
Defence Department permits amateur radio 
stations to operate from military bases both 
continental and throughout the world. How¬ 
ever, one of amateur radio’s staunchest sup¬ 
porters has been the U.S. Navy. 

It may come as a surprise to learn that 
there are over 230 U.S. Navy ships which 
have one or more amateur radio stations 
operating on board. 

Another little publicised fact is that, under 
a multitude of conditions, the U.S. Defence 
Department permits crew members who are 
also licensed amateurs to engage in amateur 
radio operations from military, Coast Guard, 
and other government aircraft. 

Naturally, these amateurs are not per¬ 
mitted to operate under conditions where 
military or national security is involved. 
However, the nature of their activity is a 
little different than if operating from home 
QTHs. 

While the .U.S. Navy issues several awards 
for special achievements, or special events, 
there are only two operating awards avail¬ 
able to all amateurs on a continuous basis. 

These are the U.S. Navy “Certificate of 
Recognition” for working five U.S. Navy 


SILENT KEYS-— 

It is with deep regret that 
the death of two well-known 
Amateurs is recorded: 

Harry Solomon, VK2AJZ. 

Jim Herd, VK3JK. 

Harry will be remembered 
in W.I.A. circles for his work 
as secretary of the N.S.W. 
Division, Disposals Commit¬ 
tee. Also in the VHF Group 
and in recent years an ardent 
exponent of SSB. 

Jim was a well-known mem¬ 
ber of the Victorian Division 
and a very active Single Side¬ 
band operator. 

To the relatives of both, 
fellow Amateurs extend their 
deepest sympathy. 


ships, and one for working submarines of 
Submarine Squadron Twelve. 

To obtain the “Certificate of Recognition” 
it is necessary to contact stations operating 
on board five or more U.S. Navy ships. 
The list of ships contacted is checked with 
a master list; if the ships were, in fact, 
authorised during the period, the applicant 
states he worked specific ships and the call 
signs are as recorded, then the certificate 
is awarded. Applications, QSLs or log 
extracts, go to Chief of Naval Operations, 
OP-954N, The Pentagon, Washington 25, 
D.C. 

The certificate “Radioman Submariner,” 
sponsored by Squadron Twelve, Key West, 
Florida, pictures the insignia of all units 
of the squadron. To obtain the award one 
must work two stations on board submarines 
of Submarine Squadron Twelve, plus the 
club station, W4YVS, or any amateur on 
the submarine tender (U.S.S. Bushnell 
AS-15). Contacts must be after January 1, 


1962, for the submarines, and after January 
1, 1963, for the club station or the U.S.S. 
Bushnell. Submit either QSLs or notarised 
copy of log entries to: W4YVS, Submarine 
Squadron Twelve, U.S. Naval Station, Key 
West, Florida. 

144 MC TESTS 

An attempt to span the Atlantic Ocean 
on 144 Mcs will be made by the Irish 
Radio Society. 

The club has obtained special permission 
to use a power of 1 Kilowatt input and 
have selected a transmitting site which is 
favourable for propagation toward the 
north-east coast of North America. Liaison 
work will be carried out on 14 Me. 

WHAT NEXT? 

An experiment which could be the end 
to the traditional “Fox Hunt” complete with 
Fox-hounds, or introduce a new type of 
hazard in the popular 144 Me fox hunt, 
is to be carried out in Canada. 

The Canadian Department of Lands and 
Forests is to study the habits of wild life 
using radio transmitters. 

The experiment will be carried out in 
Algonquin Park during the summer. 

The plan calls for smaller type animals: 
Foxes, wolves, mink, otters, etc., to be 
trapped and then equipped with tiny radio 
transmitters which will inform researchers 
regarding their movements. 

The animals will be tracked by using 
direction finding radio receivers tuned to the 
bleeps emitted from the transmitters. 

Each animal will be coded so that they 
can be identified by the length of the 
bleeps and their individual transmitting 
frequency. 

The transmitted signal can be heard 
about a mile away and the signals will be 
good for six months. No details of the 
frequencies to be used are available. Nor 
is there any information on the transmitting 
licence to be issued for this type of mobile 
operation! 

(Continued on page 132.) 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies arc available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E. Harrold Pty Ltd Mems> United Rddio Distribu * ** Collins St., HOBART and 
123-125 Charlotte St. * or5 p *y. Ltd., 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments.” 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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SPECIAL PURCHASE OF MANUFACTURER'S STOCK OF TRANSISTORS AND 
TRANSISTOR COMPONENTS ENABLE US TO OFFER TRANSISTORS AND KIT- 

SETS AT A FRACTION OF ORIGINAL COST. 


Complete KIT lor TRANSISTOR ( PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 



rvPE 

XA101 

XA102 

XB103 


NEW ENGLISH MAZDA TRANSISTORS 

■ . :: 5'6ea. 


EQUIVALENT 
OC44 R.F. Transistor 

OC45 Osc. Transistor 

OC75 Audio general 


Ducon type SFT 123 equiv. OC44.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


NEW VALVES AT BARGAIN PRICES 


5Y3GT 
5Z4G . 
6J6 .. 

1C4 .. 
1T4 .. 
3S4 


.. .. 9/9 
.. .. 12/4 
.. .. 12 / 
.. .. 7/6 

.. .. 4/6 

.. .. 10 / 

1A7GT.9/6 

1D8GT.9/6 

6K8G. 6/9 

6SJ7GT.9/6 

12K8.10/ 


EK32 .. .. 

.. .. 6/9 

1K5G. 

. .. 4/ 

6H6GT .. 

.. .. 2/4 12SK7 .... 


6SA7GT .. 


1M5G. 

... A/ 

6K7GT .. 


.. .. 10/4 

6SH7 .. .. 


1K7G. 

... 4/ 

6U7G .. .. 


VR65A .. . 

,. .. 2/6 

1Q5G .. .. 


6C8G. 

... 5/ 

7C7 .. .. 


.. .. 2/ 

1P5G .. .. 

.... 2/4 

6SS7. 


78. 

.. .. 7/4 12A6 .. .. 


1C7G .. .. 


6H6. 

... U A 

12AU7 .. .. 

• • •• W* 12SH7 .. .. 








6K7G .. .. 



Please 

add postage 

on all 

valves. 


955 . 

954 . 

.. .. 1/6 


NEW VALVE SOCKETS: Ceramic EF5§ Sockets, 2/6 eft. American moulded Loctal, 1/ ea. 

Ceramic, 7/6. Amphenol 5-pia ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 


Octal 8-pin wafer, 6/6 dozen. 5RP1 socket 
* *1, 2/6. All Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING. 1/. MIN. 4-Pin Plug and Socket, 1/6. Post 1/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, RJT. #r Oscillator Colli, 7/6 eg. Pott 1/. I.F. Transformers, 9/4. Pott 1/. 
Short Wave Colls, 16 to 49 metre#, 5/6 ea. 


MINIATURE COILS, slug tuned suitable for 
S.W. or TV COILS 7/6 per doz. As above 
--Po*t 2/. 


rewinding Broadcast, 
in cans 12/ per doz. 


Single Crystal Earpfa 
Magnetic 5/. Post 


hones 7/6. 


1 /. 


NEW CONTACT RECTIFIERS 
115 Volt 60 ma 7/6. Pott 1/. 


DUAL CONCENTRIC 
POTENTIOMETERS 


l nut + 2MK + .witch. 

.1 raec 4* 5K. 

•5 meg + 10K. c / 

.1 men 4- 26K. ■>/ 


ea. 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20/- Post and packing 2/-. 


NEW MULTIMETER _ 61/- 

POST EXTRA 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

^ in, 0—250v 

0—500v 
O— lOOOv 
0—IMA 
0—100MA 
0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS 
RANGE 0-100,000 OHMS. 



NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

qp / Plus pottage: NAW„ 

«/* 3/6; lot., 5/3. 

NEW RESISTONS 
AND CONDENSERS 

Prim.: 240 volt. Sec. 385 x 385 at 80 

m.A., fil. 6.3 and 5 volt.27/6 

Post: N.S.W. 4/-, Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/-. 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 
n/e per 100. 
lA/O Postage 1/6. 

EXTENSION SPEAKERS 

New Rola 9x6 speakers la case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MZG 
500,009 ohms. 
100,000 ohms. 
50,000 ohms. 
5/4 esu 


WITH SWITCH 
SHORT 
SPINDLE 

2,504 ohms. 

25 k 
500,000 c 
2/4 < 


LESS SWITCH 
STANDARD 
SPINDLE 


15,000 4 
l.MEG 
200,000 ohm*. 
500,000 ohaM. 
5,000 ohms. 
500 ohms. W.W. 

5/4 M. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. POTS. 
(PRE-SET) 


25 k, 
250 k. 

Sat* 

2 meg. 

2/«K*. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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The 25 Watt Amplifier umi 5 valves plu* 2 rectifier* Including two BFM6 low nolM valve* as micro* 
phone preamplifier and two EL34 valves in push-pull output. 

AQ amplifier! are fitted with Ferguson output trails formers with voice coil tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with Hue output* transformer tapped from 100 to €0t atana tfl 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier. 47/6 


IS WATT. *26/17/6 

15 WATT... *10/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 


SPECIAL PURCHASE OF FACTORY STOCK 


NEW 4in EXTENSION SPEAKERS 

These speakers are mounted 
in polished cabinets suitable 
for use as intercom, units or 
extension speakers. 

LIST PRICE .. .. £6/-/- . 

SPECIAL PURCHASE ENABLES US TO SELL THESE 
UNITS AT 40/. Post and packing, N.S.W., 6/9. 

. Interstate, 9/9. 


NEW PER-MAG SPEAKERS by Auslralla's leading 
Manufacturer AT LESS THAN HALF PRICE 

(We cannot advertise the name) 

3* in Per Mag . 22/61 POST AND PACKING 

5ln Per Mag. 27/6 V N.S.W. Int.rit.te 

5in x 7in Per Mag . 32/6J 3/6 4/6 

6 in x 91n Per Mag . 32/6 | 

6 in x 9in Per Mag. Heavy 1 5 / 7/4 

duty, 15 ohm . 38/ f 

8 in Per Mag. 32/6 l 

121n Per Mag. 67/6 7/6 10 /- 

Speaker Transformers for above 
6T, 5T or 7T 10/- 


MEW GARRARD RECORD CHANGERS 

•" *—• “* " —■ —**• "• — 

POST AND PACKING EXTRA, NJ3.W. 13/, OLD., VIC.. TAB., 22/6, W.A., S.A., 30/. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER 
4-SPEED F.O.R.£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6; Interstate. 4/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 7/6; Inter¬ 
state, 10/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Post* N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post; N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3V6in, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6v. 
Post and Packing 2/. 


7/6. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 106 yards. 
Post N.S.W, 5/; Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

Wo have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistor* are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in V5, 1, and 2 watt. Also some wire wound. Lit* 
price *4/10/ per 100. 

The condensers are in most popular makes and Include mica ceramic, 
paper and electrolytic in most popular values. 

List price *3/10/ per 100. 

The potentiometers ore all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per do*. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

100 mfd 400v. 9 6 

70 mfd -f 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

100 mfd 12v Miniature. 2 0 FOOT 

500 mfd 25v. 2 0 EXTRA 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W. 7 6 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price. £25 Post extra 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos” pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7-000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 

5V4in x 316in. with 5/16in' spindle.37/6 

Post, N.S.W. 5/«; Post, Interstate, 8/6. 
















































AMATEUR BAND NOTES-Continued 


YOUTH RADIO CLUBS 

Following a recent cash donation to the 
Youth Radio Club Scheme by Mr T. D. 
O’Connor, of 594 Victoria Road, Ryde, it 
has been decided that this amount should 
be awarded as a prize to the Youth Radio 
Club member who submits the best set of 
constructional projects specified for the 
Intermediate Radio Certificate. 

Conditions set down for the competition 
were circulated to all registered Youth Radio 
Clubs and non-club participants in the 
scheme. 

The contest was open to all members in 
New South Wales who held the Junior 
Radio Certificate. 

The winning contestant will be invited 
to attend the general meeting of the New 
South Wales Division of the Wireless Insti¬ 
tute of Australia on November 22 for 
presentation of the prize. 

The meeting will be held at the Wireless 
Institute Centre, 14 Atcheson Street, Crow’s 
Nest, when equipment submitted will be 
displayed. 

YOUTH RADIO IN N.Z. 

Following the receipt of information on 
the scheme from Rex Black, V2KYA, 
supervisor of the scheme in New South 
Wales, the N.Z.A.R.T., the official amateur 
radio body in New Zealand, have formed 
a committee with the aim of setting up a 
similar organisation. 


EXAMINATION PAPER 

Recently, in answer to inquiries, the con¬ 
ditions for the Elementary Radio Certificate 
in the Wireless Institute of Australia Youth 
Radio Scheme was published in these 
columns. Here .now is a typical examination 
paper set for that certificate. 

Instructions to Ciuididates:—All questions 
must be attempted. Time allowed— 
11 hours. A pass will be awarded to 
the candidates who gain at least 70 per 
cent of possible marks. Marks will be 
deducted for incorrect spelling of technical 
words, for inferior presentation of diagrams 
and written answers. Number your answers 
to agree exactly with the corresponding 
question numbers. 

Q. 1 (a) Draw and label the British 

Standard Symbols for the follow¬ 
ing radio components: (i) aerial; 
(ii) variable capacitor; (iii) carbon 
microphone; (iv) variable resist¬ 
ance; (v) 4-cell battery; (vi) head¬ 
phones; (vii) fixed capacitor; (viii) 
coil; (ix) earth; (x) crystal detector. 
Q. 2 (a) Draw a sectioned view through a 
dry cell and label the important 
constituents. 

(b) What is the function of the 
depolariser? 

(c) Of what substance is the depolar^ 
iser in a dry cell made? 




COMMUNICATIONS 


Aegis Manufacturing Co. P./L. 

347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. *23. 


AEGIS 


CERAMIC 


We've* a wide range of small ceramic 
insulators for the equipment construc¬ 
tor! These are manufactured for lasting 
quality . . . send now for your copy 
of our* illustrated leaflet. 



AMERICAN AIR DUX AIRWOUND COILS 

FREE CATALOGUES AVAILABLE 


TRANSTRONIC PRODUCTS 

123 BALGOWLAH RD., FAIRLIGHT, N.S.W. 94-6181. A H. 94-6596 

QUEENSLAND: VICTORIA: 


C. A. PEARCE PTY. LTD. 

33 BOWEN ST., BRISBANE 


J. M. MAGRATH & Co. Pty. Ltd. 

208 LITTLE LONSDALE ST., MELBOURNE. 


“T SERIES STANDARD AIRDUX 
COILS are constructed of tinned cop¬ 
per wire wound on large low loss plastic 
rods for the highest mechanical strength 
and lowest electrical losses. 55 different 
coils are available, ranging from 2 »n to 
Tin diameter and 4-6-8-10-16-32 turns 
per inch, in various wire sizes. 


AIRDUX BALUN coils that match 
impedance in both transmitters and re¬ 
ceivers, without adjustment, over a 
frequency of 10 through 80 meters, 
will match 75 ohms unbalanced to 300 
ohms or 75 ohms balanced. Will easily 
handle up to 750 watts of S.W.R. is 
held low. 


(d) Write the chemical formula for 
the principal substance in the 
electrolyte paste. 

(e) What is the normal voltage which 
one can expect a new dry cell 
to deliver? 

(f) Using neat sketches, show how you 

would connect the following con¬ 
nections of dry cells: (i) six cells 
to give nine volts; (ii) nine cells 
to give 4i volts; (iii) eight cells 
to give three volts. 

Q. 3 (a) Write the Resistor Colour Code 
in tabulated form. 

(b) Using neat sketches, give the 
colour band markings correspond¬ 
ing to resistors having the follow¬ 
ing values: (i) 47,000 ohms; (ii) 
quarter megohm; (iii) 3i Kilohms; 

(iv) 5 megohms; (v) 330 ohms. 

(c) Write the values of colour banded 
resistors which correspond to the 
following: (i) brown, green yellow; 
(ii) brown, black, blue; (iii) blue, 
grey, orange; (iv) red, red, red; 

(v) orange, orange, green. 

(f) What would be the highest possible 
value of a resistor marked yellow, 
violet, yellow, silver? 

Q. 4 (a) Draw and label a sectioned view 
of a magnetic earpiece. 

(b) Explain how a magnetic earpiece 
operates. 

(c) Draw and label a sectioned view 
of a carbon microphone. 

(d) Explain the construction and func¬ 
tion of a microphone transformer. 

Q. 5 (a) Draw the circuit of a practical 
crystal receiver and explain clearly 
how each component operates. 

(b) What name is given to the process 
whereby an audio-frequency cur¬ 
rent is mixed with a radio¬ 
frequency current? 

(c) What do you understand by the 
term “detection”? 

(d) Using clear diagrams, explain how 
the process of detection occurs in 
a simple receiver. 

(e) Why is it impossible to hear speech 
or music if the diode in a crystal 
set is short-circuited? 

Q. 6 (a) Draw a clear sketch showing the 
construction of an electric bell or 
buzzer suitable for operation from 
a DC source. 

(b) Explain clearly how an electric 
bell operates. 

Q. 7 (a) Write in tabulated form the 
amateur callsign prefixes corre¬ 
sponding to the various Australian 
States and New Zealand. 

(b) Give the callsigns and locations 
of five broadcasting stations in 
New South Wales. 

(c) Name one broadcasting station in 
each of five other States. 

Q. 8 (a) What is the purpose of soldering 
flux? 

(b) Why is acid not used in radio 
and electrical soldering work? 

(c) Give four rules which you should 
observe when soldering radio com¬ 
ponents. 

(d) Name the Government authority 
which issues broadcast listeners’ 
licences. 

(e) What is the maximum penalty for 
operating an unlicensed radio 
receiver? 

(f) What is the significance of the 

gold band on a colour coded 
resistor? 

(g) Explain the old system of coloui 
coding resistors. 

(h) Explain briefly the difference 
between “electronic current” anc 
“conventional current.” 

(i) State the laws of magnetic attrac 
tion and repulsion. 

(j) Name three radio component 
which use electromagnetics as ; 
basis for their operation. 































Europe: 

Kc 

0430-2200 

6155 

0430-1200 

6000 

Middle East: 

0600-2000 

7245 

0900-1700 

9770 

Near East, North Africa: 

0900-1100 

11785 

1400-1700 

11785 

Australia, New Zealand: 

Mon., Wed., Fri. 1000-1200 

17875 


Portion of the 
transmitting an¬ 
tenna system of 
the Austrian Radio 
Service, located 
near Vienna. Pro¬ 
grams from this 
service have been 
well received in 
Australia and 
New Zealand. 


AUSTRIAN S/W SERVICE EXPANDS 

In the short space of three years, the Austrian Short Wave Service 

in Vienna has expanded from its days of the initial testing, to a service 
now beamed to a world-wide audience. 

In addition to its regular broadcasts on 
medium wave and television, the Austrian 
Radio, Osterreichischer Rundfunk, com¬ 
menced its experimental shortwave broad¬ 
casts in 1960. This was after a short pre¬ 
paratory period of testing with trans¬ 
missions relayed from the home programs, 
using omnidirectional aerials and a power 
of 50 KW. The venture yielded encouraging 
reception reports from listeners all over the 
world and, subsequently, it was found pos¬ 
sible to get fixed frequencies assigned by 
International agreement. 

RHOMBIC ANTENNAS 

Gradually, the Austrian radio expanded 
and, at the transmitting station at Moos- 
burn, 13 . miles south-east of Vienna, several 
rhombic antennas were erected on the boggy 
ground. Though favourable for transmission, 
it provided constructional problems. 

In 1961, overseas transmissions were com¬ 
menced with directional aerials beamed to 
areas as follows: 52 deg. Japan; 90 deg. 

India-Indonesia, Australia and New Zealand; 

12 deg. and 127 deg. Middle East; 175 deg. 

South Africa; 235 deg. South America; 

303 deg. North America (East Coast). 

The station at present uses one 50 KW, 
two 20 KW, one 10 KW, and others of 
lower power. The programs include typical 
Austrian material, classical and light music, 
reviews and interviews with personalities. 

The station identification is given in 
English, French and German and, when in 
the service to Latin America, also in 
Spanish. The station has 48 hours of trans¬ 
missions for Europe each week, and 79 
hours for overseas. 

In 1962, the station took part in a world¬ 
wide DX contest. The station has been 
very pleased with response from listeners 
in Australia and New Zealand, as the path 
to Canberra is 10,000 miles and 11,500 to 
Wellington, New Zealand. 

INTERFERENCE CHECKS 

The station has established a monitoring 
service to track down interference, and also 
finds the ever-increasing listening public 
helps with reports. The station finds it has 
become essential to increase the power of 
the transmitters and plans are under way 
to increase the transmitters to 100 KW, 
depending on financial assistance being 
available. However, the planning is under 
way for the construction of this station, 
and it would then cover the world as 
effectively as is done by other broadcasting 
organisations. 

The station’s aim is to broaden the know¬ 
ledge of Austria, to maintain world-wide 
contact with listeners, who realise Austria 
aas an important role in European affairs. 

The Vienna station appreciates reports from 
isteners, and these should be sent to Tech- 
lical Department, Austrian Radio, Box 200, 

Vienna 126, Austria. 

The latest schedule from Radio Vienna, 

Austria, shows a reduction in the service 
o Australia and New Zealand to three 
lays each week on 17875 Kc. The full 
ichedule now in operation is as follows: 


North America: 

0000-0400 9770 

2200-0430 6155 

South America: 

0000-0400 9525 

1900-2100 11785 

Mon., Wed., Fri. 2300-0000 11785 

South Africa: 

Mon., Wed., Fri. 0600-0700 17875 

1530-1700 17875 

1730-1900 15325 

Near East: 

0600-0900 15410 

1100-1400 11785 

Sat., Sun., Mon. 1700-2000 11825 

India, Indonesia: 

Mon., Wed., Fri. 0400-0600 17800 

1400-1530 17845 

Japan: 

Mon., Wed., Fri. 0800-1000 15245 

1200-1400 11755 



DX ON THE BROADCAST BAND 


In recent weeks, several readers have 
written about the reception of distant 
stations on the medium-wave broadcast band 
and, this month, we have decided to make 
comment on this interesting field of DX. 
One of our readers at Dungog, N.S.W., 
and another in Greymouth, New Zealand, 
comment on the reception of KPOI Hono¬ 
lulu on 1380 Kc, together with other 
stations. 

The writer has confirmed over 1750 
stations on the medium-wave broadcast 
band from 100 countries and stations in 
every continent. We accept that shortwave 
reception is designed for world coverage, 
assisted by high power and directional 
aerials, but few people realise that it is 
possible to hear New York, London, or 
Cairo on the broadcast band. 

We must point out, however, that this 
type of reception is not reliable; it is 
seasonal and is governed by the major 
factor that darkness must cover the path 
of the signal, from the transmitter to youj 
receiver. Often it is not the shortest dis¬ 
tance, by which the signal travels. 

In New Zealand, briefly, the picture is 
that at dusk we hear the signals from 
North and South America. Some of the 
50,000-watt stations on clear channels are 
heard every night, and these signals are 
heard to 11 p.m. local time and through 
the small hours of the morning. 

As the daylight moves across the United 
$tates, New York stations signals fade out 
first and so across the States to Los Angeles 
which can be heard to 3 a.m. in our 
summer. Hawaiian stations can also be 
heard till 5 a.m. our time, when signals 
fade with daylight in Honolulu. 


Later in the evening in New Zealand, 
Australian stations struggle with the 
American ones for supremacy on some fre¬ 
quencies, but generally, under favourable 
reception conditions, the Australian signals 
are excellent. After they close, Asian stations 
come in and then, just at dawn, the signals 
from Europe and Africa. European signals 
are a little more reliable in the equinoxial 
periods in March and September, when 
equal hours of daylight and darkness are 
being had in both the transmitting and 
receiving countries. 

The weather has a lot to do with the 
reception of distant broadcast band, or 
medium-wave stations. In parts of 
the United States, severe snow storms often 
bring up the signals on a channel, over¬ 
riding the station which is nearer and which 
should be the* stronger. 

Aurora disturbances also have played a 
major part in some of the interesting 
stations I have heard. I recall one night 
in August, when an aurora flare blotted 
out the signals from Australia, the dial was 
covered with American stations at excellent 
strength. The uncertainty of medium-wave 
DX is possibly its greatest attraction, as a 
station heard testing one night may never 
be heard again, due to the fact that it 
was on at an hour which made reception 
possible. Its normal schedule may not allow 
it to run late enough for the station to be 
heard without interference. 

The writer’s verifications of 1750 on the 
broadcast band include every radio station 
in Australia and New Zealand, over 1,000 
from the United States of the 3,800 stations 
operating in that country, and in powers 
ranging from a million watts (as used by 

















OUTPUT METER 
"Paton” 8 to x32 Declbelf. 
0-150 V. AX. £4/15/-. 


240-115V TRANSFORMER 
1000 WATT. 
BRAND NEW. 
FERGUSON. 


£12/10/- 


CIRCULAR SLIDE RULES 

3V4ln diameter. Will do the 
same work as the convention^ 
slide rule. Instruction book in^ 
eluded. 

12/6 each. Post 1/-. 

HEADPHONES 

Low Impedance . . . . 12/6 pair 

Post.: N.S.W., 2/6; Interstate, 3/-. 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lViin dlam. 
1 Lens 1 ll/161n Focus. lV4in 
diameter. 

1 Air-spaced Lens, lViln dlam. 
1 Filter Lens, 1 Graticule, 
I Lampholder. 

18/6 each 

Post.! N3.W„ 3/-; Interstate. 4/-. 

HAND 

MICROPHONES 

With Press-to-Talk switch. 

6/6 each. Post., N.S.W., 2/6. 
Interstate, 3/-. 


6/6 each 


AIRCRAFT CLOCKS 

8-Day ex-Rolls-Royce Merlin Air¬ 
craft, with sweep second band and 
start of trip indicator. 

Perfect condition .. £6/15/- 
Post 4/6. 

Waltham Pocket 
Watches 

El U.S.A. NAVY. 

Perfect condition. 

£4/10/- each 

PoS 3/6. 

PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with Vi-raJle wire. 

£11/10/- pair 

U TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

VAN RUYTEN 
INVERTERS 

IZV D.C. In at 10A. 240 V.A.C. 
out at IflOW. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. 

10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TR1933 
100-125 Me/a. 125-150 Me/*. 

28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor 

£16/10/- 

TWO-WAY RADIO 
No. 122 

2-8 Me/s 

Suit Ship to Shore Radio Service. 
Complete, Station air tested, with 
Power Supply Leads. Phone and 
Mic., etc., less crystals. 

£35 



SWITCHBOARD 

FRAMES 

Steel, ex P.M.G. 

Height 451n x 27in x 34In, make 
ideal Test Bench. £5 each. 

Height 68in x 25ln x 40in, £7/10/ 
ea. 5/ cartage to rail. 

Freight payable at nearest attended 
RIy. Stn. 







VALVES 


BRAND NEW 



in Cartons 


! 6SN7GT 

12/6 

6X4 . . 

10/. 

i 89 

10/ 

4SA7 . . 

10/- 

i 12SA7 

12/6 

6CI . . . 
6 F8 . . , 

7/6 < 

7/6 ; 

» 6H6 

4/6 

6N7 . . . 

10/- 

; so 

12/6 

6R7 . . 

5/- < 

> 41 

12/6 

4L7 . . . 

«/• « 

5U4G 

12/6 

7L7 . • 

5/- ; 

j 77 

10/ 

5670 . . 

2/6 | 

; VR150-30 

10/ 

QQEO4/20 


► 5CPI 

39/6 

B0/- ! 

» 5FP7 

27/6 

12SK7 

5/ ; 

’ EF50 

3/6 

6V6G .. 

12/6 

! 6U7 

7/6 

VR103 . 

5/ i 

i VR103 

5/ 

VR1120 . 

. 5/ < 

J VH120 

7/6 

IL4 

5/ ; 

1L4 

10/ 

VR118 . 

7/6 

717A 

7/6 

CV65 

2/6 i 

» K4C 

10/ 

6U7 

7/6 < 

> 884 

17/6 

6R7GT 

5 / : 

[ 10 . . , 

. 10/- 

6A6 

5/ 

89 . . , 

. 10/. 

VT4C 

7/6 ! 

5Y3 . . 

. 12/6 

AU5 

10/ < 

> 6AC5 . 

. 5/- 

VU120 

10/ ! 

6C4 . . 

. 5/- 

VR116 

10/ 

6AG5 . 

. 6/- 

U52 

7/6 , 

> 6J6 . . 

. «/- 

957 

5/ < 

► 6J5 . . 

. 4/4 

717A 

7/6 

! 6Y6 . 

. 10/- 

EF50 

3/6 ; 

C.R.O. Tubes 

suit flying 

spot i 


Scanners. 


► 3" CV2184 . . 


. 22/6 ' 

5” FP7 .. 



27/6 : 

PLEASE ADD POSTAGE , 

i ON 

ALL 

ARTICLES. 

< 







40, with Tripod. 

£7/19/6 

60 magnification with 
60mm coated objective 
with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 12/-. 


TELESCOPES 

3# s 4*. wttb Tripod 

£4/17/6 

38 s 60. with Tripod 

£8/19/6 

40 x 40 room focusing, 
with tripod 

£13/19/6 

Post 9/6, Int. 12/- 


SPECTAL PURCHASE 
BANKRUPT STOCKS 
Lumier Tape Recorders. 

4 Transistor. 

Usual price £29/10/. 

Special £18/15/- 

In very attractive case. Push button. 
Twin Track, variable speed. Com¬ 
plete with batteries, Mic., Tape 
and spare reel. Phone Recorder 
and leather Carrying Case. 

R.C.A MICROPHONES 

30-16,000 cycles. 50 ohm. 
Ribbon Mic. Broadcast quality, 
ideal for studio, high quality tape 
recording, music or speech. Cost 
£65. Tested, £27/10/0 ea. 

Postage N.S.W. 9/6, Int. 12/. 


IGNITION ANALYSER 
Easily modified to 5in C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit, £22/10/. 
Dimensions 19in x 9ln x 6Vain. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £147/10/. 

3000 TYPE RELAYS 

P.M.G. X Ohm—2,00# Ohm 
CoUj. 12/6 each. 

TELEPHONES 

Sound Powered. Can be used os 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Poet.) 2/6, Inuntal., 4/-. 


Parallel Rules 18" 

New, 12/6 each. 

Post.: NJS.W., 2/6; Interstate, 3/-. 

Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type .. .. 27/6 

3-Volt Buzzers .. .. 5/- 

Telephone Magnetos .. .. 12/6 

Telepbono magneto bells 10/- 
128 sets lees valves and Xtals. 

2/4.5 Mc/s transceiver .. £5 

GENEMOTOR, 6V Input, 400V 
at 375 M/a output £5/15/- 
Electro Pneumatic Rams, up to 
351b sq. in. Small .. .. 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 24 or 32v, 4 amp, 39/6. 
Dynamic headphone end micro- 
phone sets, 25/-, 
MURPHY B40 RECEIVER, COM- 
PLETE WITH SPEAKER. 

TESTED. £55 

50 M/a Meters, 3In, flush mount- 

Ing .27/6 

Bowden Cable I/- per yard 

300 OHM TV RIBBON .. 1/ yd. 
CHOKES, 9H, 60 mA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5A 30/- 

VIBRATORS, 6 and 12v, 7 and 

8-pln.7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies 
4840, 5205. 5327, 4852-S and 
5660 Kc/s, 10/- ea. 


EARPIECES 

High Impedance crystal, roH trass- 
(.1st or radios, crystal sets, etc. 
With plug. 

Only 9/11 

Post 9d. 

BINOCULARS 

PRISMATIC Coated Leases. 
Brand new. Complete with case. 

8 x 30 *. .. £9 15 0 

7 x 50 .. .. £13 5 0 
10 x 50 ., .. £13 15 0 
12 x 50 .. .. £14 5 0 

Post.: N.S.W., 7/-; Interstate, 12/-. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

■•ASTRONOMICAL" QUALITY. 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Coet £30. Our Price .. £3/»/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Coet £45. 

Our Price . £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Frelght payable at nearest 
attended Railway Station. 


LENSES 


Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 


Dlam. Focal Length. 


2V*In 

28in. 

£6/15/ 

2Viin 

36in. 

£6/19/4 

2Viln 

481n. 

£7/5/ 

3in 

361n. 

£16/10/ 

3in 

48in. 

Post 3/3 extra. 

£17/10/ 


AUTO TRANSFORMERS, 240 to 
110 volt .. .. 500W, £10 

3.000W.£17/10/. 

5,000W.£20 


UNISELECTORS, 
HOMING TYPE 


BANK 
. 30/. 


APG30 MIXER DUPLEXER 
UNITS WITH CRYSTALS 75/- 

QOEQ4-2Q VHF TRANSMITTING 
TWIN TETRODE .. .. 50/- 

INVERTERS 27v-80v 2KW 2000 
cycle .£4/10/- 

INVERTERS, 26v-115v 2KW 400 
cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/4 

A.W.A, VACUUM TUBE VOLT- 
METERS, 0-150 V. En 5 
RANGES .. £12/10/- 

DURAUUM TUBING, Viln dlam. 

1/- per ft. 

TRANSFORMERS, 240 volt Inpat. 
425 Aside 100mA .. .. 32/4 

2.5v at 1.15 A 25/- 

1600v at 5mA.30/- 

2.5 2500 INS.25/. 

32V, 65W.35/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 1 
llOv, 5.35 A.£5 

SELSYN MOTORS MAGSUP 
Mk. n.52/6 ea. 

No. 19 2-way radio#, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 

Meggers, bridge type, complete and 
tested .£37/10/-. 

SPECIAL lucky dip valv e offer. 

12 new valves in cartons for 
only £1. We haven't got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator .. 30/- 


DEITGH BROS. 


70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 


60RRY NO C.O.D. 











































































the VO A in Okinawa) to 50 watts as used 
by an Indian station. 

Broadcast band listening is indeed fasci¬ 
nating, when the listener realises that the 
programs are intended only for local recep¬ 
tion, and the station engineers are therefore 
more receptive to reception reports than 
they would expect to be when using short¬ 
wave transmissions. 

OUR READERS REPORT 

The transmissions from Berne in Switzer¬ 
land, directed to listeners in Africa, is 
received well by R. Valentine of Guildford, 
N.S.W., from 0700 to 0845, when using 
the frequency of 11715 Kc, as well as on 
15305 and 17795 Kc. The transmission for 
Australia, New Zealand and the Far East 
is also heard at 0900 G.M.T., when the 
frequency of 11775 Kc is used and gives 
good reception in the Guildford area. 

News about the new Trans World Radio 
station in the Dutch West Indies has been 
passed on by Donald S. Pratt, Hilton Park, 
W.A., who has been a reader of this page 
since its inception. He remarks that the 
station, which was being built in Curacao, 
has been discontinued after some work had 
been done on the site. The reason for the 
end of the project in Curacao is the effect 
it was expected to have on the nearby 
air radio station with air traffic at Curacao 
airport. The station is now to be built on a 
nearby island to avoid this interference. 
The new location is to be on Bonaire 
in the Netherlands Antilles. Quite an 
amount of money had been spent on the 
Curacao project. This has now been wasted, 
states the report from The Benelux DX 
Club sent to us by Donald Pratt. He also 
sends the schedules of the Cambodia, 
E.T.L.F. and Port Moresby stations, which 
have appeared recently in these pages from 
information received from our own veri¬ 
fications. 

RADIO KABUL 

The new schedule of Radio Kabul 
Afghanistan has been received from the 
station’s Chief Engineer and it lists the 
station’s external broadcasts as follows: 


English 

Far East 

15220 

1030-1100 

English 

South Asia 

15135 

1100-1130 

Urdu 

India 

4770 

1330-1400 

English 

India 

4775 

1400-1430 

Russian 

U.S.S.R. 

4775 

1730-1800 

Arabic 

Near East 

11955 

1800-1830 

German 

Europe 

15225 

1830-1900 

French 

Europe 

15225 

1900-1930 


OAX3E VERIFIES 

Only three weeks after our reception of 
he Peruvian station OAX3E on 5710 Kc 
igning off at 0507 hours G.M.T., a veri- 
ication came to hand. This 500 watt station 
5 actually assigned 4800 Kc. From the 
stter, we learned that the station was so 
hrilled with reception of their broadcasts 
a New Zealand that, on Sunday, September 
, from 0400 to 0500, they dedicated the 
rogram to us, and gave us mention several 
mes in the station's recorded Saturday 
ight dance program. 

OAX3E has the slogan Radio Huaraz, 
ith the mailing address Apartado 25. It 
a member of the Radio Victoria network 
id uses the well-known “V for victory” 
orse sign as a network break each 15 
linutes; it also uses this sign following 
ic playing of the Peruvian National 
nthem at sign-off. Our verification letter 
as from the station Director, Snr. Reman 
irur, and a tape recording of our recep- 
m of this broadcast will give the station 
e best indication of its signals in New 
;aland. 

RADIO KIEV 

A verification letter from Radio Centre, 
ev, in the U.S.S.R., gives details on the 
iglish transmissions from Kiev to North 
nerica, which are carried apart from the 
rmal service of Radio Moscow. 


Radio Kiev is on the air on Tuesday, 
Friday and Sunday from 0200-0220 on 
9710, 9670, 9610 and 7210 Kc, and with 
a second transmission 0400-0420 on 9710, 
7210 and 7190 Kc. The station, in verifying, 
sends a folder on the Ukraine with its 
schedule and letter. It states that every new 
listener receives a gift, and a packet has 
been posted by sea mail to the writer. 

VRH10 ON 9715 KC 

The reception of a new frequency for 
the Fijian Broadcasting Commission in 
Suva, has been reported, with the signals 
of VRH10 on 9715 Kc. One of our readers, 
Ronald Ja.mes, of Auckland, has heard the 
station in English from 2245 to sign off 
at 0540 G.M.T. The station carried reports 
on the South Pacific Games; it is presumed 
that this frequency may only be used for 
the period of such transmissions, as it would 
give good reception in other parts of the 
Pacific to enable stations in these other 
island areas to relay the events from Suva. 
The South Pacific Games in Suva were 
well covered by the F.B.C. and several of 
the normal Suva frequencies were heard 
in French and other languages, running 
later than the normal sign-off with reports 
on the sporting events. 

Flashes From 
Everywhere 

HONDURAS station HRMF Radio la voz 
del Pitio, La Cerba, is using two 49m 
band short wave outlets. They switch 
frequency at 0100 from 6135 to the new 
channel of 6080 Kc but, on both channels, 
the interference is heavy. 

HRUC Radio Centro, Teguicagalpa, on 
6155 Kc, has a program of Spanish music 
with commercial announcements and is 


heard to after 0410 G.M.T. Later it 
suffers from interference from Vienna, 
also on 6155 Kc. 

PERUVIAN station OAX6D Radio Conti¬ 
nental, Arequipa, is good in Spanish on 
9350 Kc. The station sign-off is soon 
after 0600 G.M.T. and they are well 
received in New Zealand at this time. 
Another Peruvian OAX5V has moved to 
4943 Kc and has been heard at 0300. 

VENEZUELA station YVML Radio 
Miranda, los Teques, has been heard on 
6000 Kc with Latin American popular 
music. The station sign-off is at 0335, 
with full identification. 



Imagine the thrill of pushing the firing switch 
and watching a rocket you have built roar 
skyward in a cloud of smoke, leaving a 
vapour trail as it shrinks into the blue. 
Then at the apex of its flight, a parachute 
blossoms out, returning the rocket to the 
earth undamaged, ready for another flight. 
This is model rocketry at its best. You can 
participate in this new space hobby, simply 
by sending for our new illustrated rocket 
supplies catalogue. 

COUPON 3fLOW H “*"" 

To MODEL ROCKETRY, 173 WATTLE ST., 
BANKSTOWN, N.S.W. 

Please send me your new 1963 Rocket 
Supplies Catalogue. I have enclosed 2/9 to 
cover costs. 

Name ... 


Address . | 

I ... R.T.Vll.j 


Compact Solutions 

with Ledex . . . 

LC&I&gZ rotary solenoids 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications . Write or phone for literature mentioning 

applications to . . . 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, SYDNEY. 2 0233 

Melbourne: Amalgamated Wireless (Australasia) Limited. Brisbane: Chandlers Pty. 
Ltd. Adelaide: Newton McLaren Ltd. Perth: Atkins (W.A.) Ltd. Carlyle &. Co. (1959) 
Pty. Ltd. Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 


M488 MSP 11-63 




dio, Television & Hobbies, November, 1963 


i a jsl 




















MOTORISED COAXIAL AERIAL SWITCH TYPE 115 


These units contain 24 volt miniature motor only liin by 2±in, and 
will work on 12 volt with amazing power, also worm and bevel gear, 
6 pye coaxial bases. Ideal for models etc. 

37/6 Each 



BRAND NEW 

FERGUSON ISOLATION TRANSFORMERS 

Ferguson Chokes 

240 input, 240 output, 200 watts. 

30 Henries. 

100 mill. 

£5/-/- Each 

Type CF 107 

12/6 Each 


Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £-15/10/- each. 


Amphenol coaxial plug. Base and angle connectors. 7/6 set. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 


7 Pin Sockets and Shields. 21 each. 


ALARM BELLS 

240 volt with Dual 6-inch BellJ. 
Make your own burglar alarm. 

Only 30/ each. 


TV KNOBS 

Cream with gold inserts or clear. Push 
on type. 1/- each 


MAGNETO TYPE BELL RINGING 
GENERATORS.10/- ea. 


RELAYS 

24 volts. 20 amp. 


5/- each 


TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 




T© CLEAR j 

' 9 pin Valve Cans 

1/ each - 

\ Hand Microphone with Press to ; 

> Talk Switch. 5/ each. < 

\ 5 amp Fuses 

2/ per doz. ; 

! 35 ohm, 5 watt, w/w. Resistors. J 

\ 11- ea. < 

: Pots, 120K. 

1/6 each | 

! Pots, 100,000 ohms. 

1/6 each ! 

| Pilot Lamp Holders. 

6d each < 

| VR92 Valves. 

2/ each. 1 

; Genemotors, input 
► 200 MA output. 

12V, 1,200V, ! 

£1/10/ each. I 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 

.02 Mfd. 3,000 DCW 

.05 Mfd. 3,500 DCW 

.01 Mfd. 5,000 DCW 

.1 Mfd. 2,500 DCW. 

Only 2/3 each. 


Tag Strips, 1 doz Mixed. From 4 
Tag to 9 Tag 7/6 doi. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

2 mfd. 200V. Block Condensers. 

1/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cqrds 4/6 ea. 


7-Pin Miniature Valve Straighteners 

r 9/6 ea. 


Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits. 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/ ea. 

Solder Resin, Cored 10/- per lb. 


I.R.C. W/W RESISTORS 

25 ohms, 20 Watts 2/6 ea. 

75 ohms, 20 Watts.2/6 ea. 

2 ohms, 40 Watts.2/6 ea. 

50 ohms, 5 Watts.1/ ea. 

10,000 ohms, 5 Watts.1/ ea. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 
37/6 each. 

0-30 amp A C/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 

£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


SOUTH VIETNAM station Nhatrang 
operates on 9720 from 2200-0030, 0330- 
0600 and 0935-1430. On Saturday the 
station is on 2200-0130 and, on Saturday 
and Sunday, 0830-1430. 


CHILIAN station CE965 has been heard 
in Brazil on the frequency of 9658 Kc. 
The station has the slogan Radio Yungay 
and, when heard, the station had a pro¬ 
gram of Spanish. The program also 
included many classical items and suffered 
from jamming after 2300. 

BRITISH GUIANA station ZFY in George¬ 
town is seldom heard these days because 
of the interference on its frequency of 
5980 Kc, but a report gives the station’s 
sign-on time now as 0910. Then follows 
a program parade. After 1000, the pro¬ 
gram was in Hindi. The station is located 
in the capital, Georgetown. 

FRENCH GUIANA, with its transmitter at 
Cayenne, is on 6170 Kc and sign-on is 
in French at that time, 1015, with guitar 
and La Marseillaise. The station suffers 
from interference and is on 6170, not 
6175 Kc as listed. 


ZEGUINCHOR in Senegal is a new station 
which has been reported to be using 
3366 Kc. It has been heard at 0645 
G.M.T. in the usual Radio Senegal pro¬ 
grams, which includes native music and 
announcements in French. 


ECUADORIAN station HCDG1 on 5012 
Kc has been reported to be using the 
slogan Radio Ecuadoriana, Quite It has 
the power of 2,000 watts, according to a 
report from the station, and it has been 
heard at 0420 in South America. It should 
also be heard at 1200 G.M.T. in its 
morning transmissions. 


ANGOLA station CR6RV, Radio Club de 
Mexico, is using the frequency of 5126 Kc 
and has a program of classical music 
following the station’s identification 
announcement at 2030 hours G.M.T. 


Notes from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. All times are in 
Greenwich Mean Time. Add 8 hours for 
Perth, 10 hours for Sydney and 12 hours 
for Wellington time. 


ELIZABETHVILLE in the Congo, using 
the frequency of 5933 Kc, has been heard 
with a program of African music at 
0515, with the usual announcements ir 
French and Congo dialects; this is accord¬ 
ing to the DX Bulletin Board. 

ANDORRA has dropped the use of the ole 
frequency of 6195 Kc and has been notec 
at 2100 in its International service or 
the new frequency of 5995 Kc. 

RWANDA is to have a new station whicl 
will relay the programs of Deutche Well) 
in Cologne, to the African area. It i 
reported that the power is 600 watts 
but it will be increased to 100,000 watt 
in the future. The station is located ii 
Kigali, but no information is availabl 
from the World Radio Handbook as t 
station schedule. 


ETHIOPIA with ETLF in Addis Abab 
has a program now for India and it ha 
been heard on 15410 Kc. The tranf 
mission is on the air from 1330-1430, th 
first half-hour being in Tamil and Hind 
The period 1400-1430 is in English. Th 
station relays news from the SABC an 
talks for listeners in the south India an 
Ceylon areas. 


SWEDEN has altered its English tran 
missions. The DX Session is now broai 
cast in the Tuesday transmission and hi 
been extended, as have most of tl 
English sessions, in order to accommoda 
more news sessions. Swedish by Radio 
on Saturday and a free book on th 
course is available from Radio Swede 
P.O. Box 955, Stockholm 
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When writing to us:— 

® Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


"DELTAHET" DISCUSSION 

P.D. (Miranda, N.S.W.), who started an 
“argument” on the Deltahet Front End 
and which was published in August, 
1963, has written again with further 
suggestions relating to the same pro¬ 
ject. In general terms, P.D. has retained 
all the stages as used in our unit, but 
adds an AFC system to stabilise the 
oscillator which performs the role of 
“megacycles selector.” This oscillator 
is now made to tune the range, 10-39 
Me and other small changes in actual 
operating frequencies have been made 
to the general system. It is hoped that 
this will result in fewer parts bem^ 
required. P.D. also indicates his in¬ 
tention to construct such a front end. 
He closes by saying, “This time, Mr 
Pogson, I hope my points are clear 
and helpful.” 

We have studied your letter carefully 
and a full reply would take up more space 
than we have available. However, we will 
deal with the points which we feel are the 
most important. 

The plan put forward uses all the stages 
which our unit has, in addition to which 
a phase discriminator is required. With this 
in mind, the claim to fewer parts would 
hardly seem vald. 

The frequency drift cancelling system as 
used in our front end is simplicity itself 
and the oscillator needs no more care than 
the use of good components and sound 
mechanical construction. The addition of 
the phase discriminator appears to have in¬ 
troduced extra difficulties involving har¬ 
monic breakthrough which would have to 
be dealt with. 

Finally, there should be no need for the 
discriminator as the 37 Me channel has 
been retained and this would provide can¬ 
cellation of the oscillator drift, as in the 
original. 

In spite of all this, we do not wish to 
discourage new ideas and we would suggest 
that you go ahead and build the unit as 
suggested. Should it be brought to a suc¬ 
cessful conclusion, we would be glad to 
hear more about it. 

We would also like to mention that we 
are also investigating new ideas for re- 
reiver front ends. Reference has been made 
arviously, that Messrs Watson and Pogson 
aave had some ideas on an approach to 
ront end design. Since last writing on this 
>articular problem, we have begun actual 
nvestigations and the outlook is hopeful. 
Jnfortunately, time is an important factor, 
>ut should these invesigations prove to be 
ruitful, we hope to publish it at a later 
late. 

UNUSUAL FAULT 

.M.W* (Brisbane, Q.) sends us a story 
about an unusual fault ii\ a TV set, 
involving high voltages on the chassis 
and other strange symptoms, 
tfany thanks for the contribution, J.M.W., 
nd we agree that the fault is a rather 
nusual one. Congratulations on tracking it 
own so quickly. We will pass the story 
n to the “Serviceman,” for possible use in 
his columns. 


SUCCESSFUL CONSTRUCTOR 

F.C.H. (Queenscliff, Vic.) says that, although 
he had not before built as much as a 
crystal set, he became intrigued with 
the idea of building up his own hi-fi 
equipment when someone gave him a 
stack of old R, TV and H issues. He 
is now the proud owner of a Play- 
master 101 Basic Amplifier, 104 Control 
unit and a couple of Wharfedale Super 
8s in column enclosures. While the gear 
is now performing extremely well, he 
lists a few traps for beginners. 

It is not normal to have to use ceramic 
valve sockets. We normally use ordinary 
moulded sockets, with, possibly, the higher 
grade types, for the output valves. Your 
socket problems probably stemmed from lack 
of experience with soldering and too much 
embalming with flux, resin or general 
“mess.” In putting in the new sockets, you 
probably did a better job of soldering, which 
could have been more than half the battle. 
Plugging small valves into new sockets also 
calls for care, particularly to see that one 
of the pins is not being forced inadvertently 
down one side of the contacts rather than 
between them. Good light is half the battle, 
to see that the valve is properly orientated 
before you push. As for the wiring errors, 
this is a matter for careful checking and 
your experience lends force to our often 
repeated advice along these lines. We are 
glad to note that you like our record 
reviews and we trust that your Playmaster 
tuner will be as successful as the rest of the 
gear. 

STEREO BALANCE 

R.G.P. (Como, W.A.) says that he has built 
quite a few of our circuits, with success. 
He says that he particularly appreciated 
the recent article on stereo balance. 
We are glad to note your success with our 
circuits and your appreciation of the article 
in question. It certainly caused a good deal 
of comment. Your ideas on tone controls 
have been noted, as also your requests for 
projects. The “fish finder” is a hard one. 
Primarily, these devices are depth finders, 
their reaction to fish being largely acci¬ 
dental, incidental and subject to a good 
deal of interpretation. People seem to have 
rather optimistic ideas about how effective 
they can be as an aid to anglers. Another 
point is that the devices normally rely on 
mechanical and electrical components which 
would present a problem to home-builders. 
Your best plan might be to buy a complete 


build-it-yourself kit, as put out for example 
in the Heathkit range. 

BROADCAST DX 

A.E.G. (Greymouth, N.Z.) comments on a 
letter in the April issue from A.C.M. 
(Dun*gog, N.S.W.). He lists a few of 
the stations which he has heard. 
Thanks for your letter and for the list of 
stations. We have passed it on to Art 
Cushen with the idea that he may like to 
comment in his DX columns. As you will 
probably appreciate, reception conditions in 
Australia may differ quite markedly from 
those in New Zealand, due to the different 
number and disposition of the broadcast 
band services. 

ADVERTISEMENTS 

W. McE. (Nunawading, Vic.) writes to 
express his appreciation of “Radio, 
Television and Hobbies.” He suggests 
that we could, to. advantage, add a 
standard symbol to the end of each 
article to indicate to readers that it 
was, indeed, the end. He also would 
like to see advertisers use their space 
to better advantage as, for example, 
by showing the use of their products 
in typical situations, thus encouraging 
people to study the contents of adver¬ 
tisements rather than just scan them. 
Thank you for your appreciative remarks 
and for your suggestions. The main objec¬ 
tion to “end” symbols is that they can so 
easily be omitted, especially in a printing 
house where they are not standard pro¬ 
cedure. If one does get left out, readers 
could easily get upset because they can’t 
find anywhere the non-existent remainder 
of the article! Regarding the advertisements, 
we have often made similar remarks, our¬ 
selves, to advertisers. However, the make-up 
of individual advertisements is purely a 
matter for the advertiser and his agent, 
each with their respective ideas of what 
should be advertised and how. Strangely 
enough, a good deal depends on second- 
order factors like such as what pictures 
happen to be available or not, who is avail¬ 
able to write the copy and so on. It might 
seem too easy to have someone in a big 
organisation write special copy for adver¬ 
tisements . . . except that the people who 
could do it are always too busy! Or so it 
seems. Perhaps some of our advertisers 
might notice your expressed opinion and 
be influenced thereby. 




RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

-TO assist our rcaden, “Radio, Television and Hobbles” conducts a technical query service. 

* Conditions governing thl» service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ tot 
a 6in x 8in glotsy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbits," 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies'* does not deal in radio components nor will wo debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are no! answered by telephone. 


adio, Television & Hobbies, November, 7963 
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WIDE BAND 
OSCILLOSCOPE 



5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49 r 17 F 6 5-inch £5515'- 


PORTABLE RECORD 
PLAYER 


4-speed, 4 wall. 
Leatherette Cabinet. 


£15/17/6 


STROMBERG 
PLAYMASTER ORGAN 


TONE GENERATOR UNITS 
£58/-/- 


CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT & 
AMPLIFIER £29/-/- 

MAIN AMPLIFIER 
£27/-/- 

All units wired and tested 


COMPLETE 

STROMBERG 

ORGAN 

£180 


COLLARO STEREO 
TAPE DECK 


As Bled In R.. TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 

Latest hi-fi Michigan beads 


£36/17/6 


NEW TRANSISTOR 
TESTERS 

Tests all types. P.N.P. and N.P.N. 


£5/12/6 

Post. 5 . 



BLACK and DECKER 


Home Workshop 
Electric Drill Kits 


Including Drills. Wire. Scratch 
Brush. Sanding Pad and Discs. 
Emery Wheel In Steel Cabinet. 


£10/19/6 


Freight on. 


TRANSISTORISED 

CONVERTER 


TO RECEIVE UNIVERSITY 
LECTURES 


V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles. £.3/5/. 
With R.F. Stage Range 100 miles. 
£*'§/. 

Post Free. 


TV PATTERN 
GENERATOR 


R..TV&H; August Kitset. £8/10/. 

Wired and Tested . . £12/10/. 
Post 7/6. 


Resistance Capacitance 


Bridge 

R..TV & H. Sept. Issue. 

Complete Kitset.£18/15/ 

Wired and tested .. .. £22/15/ 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


AMPLIFIERS 


Public Address Range 
240v-AC 



MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 


Maltimacb Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 PP 

£42/15 

50 Watt. As abore EL34 P.P. 

£47/15/ 

100 Watt. As abort KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/ 
5/20. Aj abore.£32/15/ 


BATTERY-AC 

OPERATION 


6 ralre 6r plus 240r-10 watt 

£27/15/ 

7 Valre 12r plus 240r-12 watt 

£29/17/6 

7 ralre lit ph» 240r-23 watt 

£35/17/6 


Serviceman's Special 

CONDENSOR 
SUBSTITUTION BOX 

9 Range*. Switched. 

£2/7/6 


Resistor Substitution Bos* 
24 Range*. Switched. 

£3/12/6 

Pack, and Post., 2/6. 



PLAYMASTER 3 


Using the new 6GW'8 provides 4Vi 
watts per channel with an input of 
200Mr and improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 


KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KJT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


csr 


.*• V V 

mm 


LEADER 

SIGNAL GENERATOR 
LSG 11 


204r A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 


£16/15/- 


Pojf., N.S.W. 7/6, Interatate 13/6. 


LAFAYETTE GRID DIP 
OSCILLATOR 

Absorption Wave Meter 


Oscillating Detector 
A.C. Powered 360K.C. to 220 Megs. 
8 Bands. 


£22/17/6 


Post. N.S.W. 7 6. Interstate 12/6. 



MULTIMETER 


20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000 
AC volts, 0, 10 , 50, 250, 500, 1000, 
DC current 0.5uA, 0.25, 0.500mA 
Resistance, 0.50K, 0.5meg., 5meg 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

1000 O.P.V, Sensitivity* 
Ranges as above except 50oA. 

£5/12/6 


Post., N.S.W. 3/6, Inf. 5/6. 


200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to lOOOv. 
Ohms, 2 Ranges. 

Current, 3 Range* 50 uA to 250 
ra A. 

Capacity D.B. Output, etc. 

£5/157- 


LATEST 
4-SPEED PLAYERS 


240V A.C. Mono .. .. AS 15 0 

240V A.C. Stereo . . . . 8 10 0 

Battery Mono. 915 0 

Battery Stereo.10 15 0 

Battery’ Mono 45 r.p.m. 

In Cabinet. 4 12 6 

Post N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Make*, 4-Speed. 

£10/15/- 


Port., N.S.W. 12/«. Interest. 17/0. 


DnAirt T afoi/in'nn SL UaLL,'#.. LIa.._I. - TA/ 
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PAYMASTER 2 

STEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel. 
Bass and Treble Boost and Cut. 
Wired and Tested. 

£31 

two 8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playnuister 3. 

£13/10/- extra. 


TV TUNERS 

Clyden 10 Channel 

£3/17/6 

Post. N.S.W. 5/. Interstate 8/. 




H 


GUITAR 
AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers .. £52/10/ 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

£5/5/ extra on . above models. 

14 + 14 WATT 

With Reverberation. May be used 
is 28 Watt or as 14 Watt + 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Ipeakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
ncluded. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
Input Channels. Bass and Treble 
oost. 2 12in Radial Beam Speakers, 
erfect reproduction to 20 cycles. 

£72/17/6 







SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate. Quick* accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for Itself within 1 month on 
electronic tune-ups. 

Circuit, operating Instructions, graphs and 
fault indications included. 


£51/15/- 


P.A. SPEAKERS 

8 WATT 

8” Units In Waterproof 
Projection Homs. 

15 Obra Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll. 16 Ohm. 

£9/17/6 

15 Wall Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 

uuiiiuitumtitniiutiiiiiiiuiiiiiiiiitiiiiiiiiiiiiiiiiiiimmiiiimimiitiiiiniiiiiiitmiiimiittmiiiiiiiimuiiiiiimtiimiimdi 

j WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT COLLAROY 


NEW 

ELECTRONIC 

MEGAPHONES 

SOUND POWERED BATTERY 
Range 400yds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25/-/- 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries. 
Microphone, etc. 

Pack and Post 12/6. 


PHONE 


Tiiilltiliiilllllir 


XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

iiiiiiiiuuiiiHiiuiiiiiiiiuimiimiiiiimtnmiiiimiuimiiiiiiiiiiiiiiiiMiiiiimiuumuminnnmiumm? 

BATTERY 
CHARGER I, £ ; 

240 Volt A.C. Operation^ 

3 Rate 6V, 12V, TRICKLE CHARGE 

Trickle Charge Postion suits all Batteries. 2V to 12V at rate of 
200 to 500 M.A. 



STANDARD 

3 amp. 6V, I2V, TRC. £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp. . ..£8/7/6 

4 amp..£9/17/6 

6 amp.£10/17/6 

10 amp.£13/17/6 

Rail or Air Freight on. 


PlAYMASTER 
101 

This high performance basic 
amplifier kit. ns described in the 
August Issue of Radio, Television 
and Hobbies, is now available, 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED. £11/10/ 

Complete Single Unit, Including controls and anodised £43/10/ 
control panel. Wired and tested. lw/" 



TRANSISTOR P.A. 
AMPLIFIERS 

12 V Operation 
2 Channel input. 

With Mixing 15V Output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation if 
required. £7/10/- extra. 



R. TV & H. 
STEREO 

TAPE-REGORDER 

MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete Sa 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With mixing 
between channels. Bass and 
Treble Boost. Michigan Hi-Fi 
Heads. Complete with 
dynamic microphone. L.P. 
Tape. 

£95/-/- 



Tronsistor Portable 
TAPE RECORDER 

AIWA T.P. 50. 

Latex* push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

A1W1 De Luxe 

T.P.701 6 transistor capstan drive, 
speed, 2-track HI-FI quality. 

£49/17/6 

Post. N.S.W. 7/6, Interstate 12/6. 





































** PHONE 

LA384B 


136 VICTORIA R'D. MARftlCKVIUi,SYDNEY N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALU A" Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240r. A.C. Operation. 

2 6ln Gongs. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

£1/10/0. 

Small Units, as above, 2-31a bells, 
12/6 


NEW 



ALDIS LAMPS 


12V SIGNALLING UNITS 

Ideal 

for yachts, etc. Also 

Spot 

Lamps 

etc. In transport. 

cases. 


£5/7/6 


Used, 

Good Condition, £2/12/6. 

Post.; 

N.S.W., 7/6; Interstate, 

12/6. 


Vibrator 


Power Transformers 

, 6V 300V 125mA . . . £3 17 6 

12V 325V 125mA .. .. £3 17 6 


NEW VALVES 


6AM5 

..7 6 VR150/30 

15 0 

6AM6 

.7 6 6AK5 . . 

17 6 

6AL5 

... 7 6 9006 . . 

5 9 

6J6 . 

...7 6 6AS7 .... 

12 6 

866A 

. . .. £1 CK1013 .. 

15 0 

813 . 

. . £3/ 10/ 6SL7 . . 

12 6 

803 .. 

.. £3 EK32 . .. 

15 0 

3A4 . 

. .12 6 809 

17 6 

84/6Z4 .12 6 EBC33 

12 6 

4D2t 

£4 17 6 *AG5 . 

9 6 

12C8 

... 12 6 EL91 

10 0 

1C6 . 

. .. 11 6 EF73 .. .. 

4 0 

1J6 . 

. 12 6 EF72 . . . 

4 0 

3B7 

10 • EC70 . 

4 0 

3D6 . 

. . . 10 0 2C26 . .. 

7 6 

304TH 

£1 10 0 RK34 . .. 

7 6 

2050 . 

.. £1 1N5 .. .. 

7 6 

IK 7 . 

. .. 5 t 1C7 .. .. 

5 0 

6J5 . 

. 9 6 105 .. .. 

5 0 

6J6 . 

. 10 0 1M5 .. .. 

5 0 

6J7G 

. . . . 7 6 7C5 . . . 

5 0 

6N7 . 

10 ft 7W7 .. 

5 0 

KTW62/6U7 7 6 I2A6 

5 0 

1D5 

. 5 7 6J8 .. .. 

17 6 

6F6 . 

. . . 10 0 6C8 .. 

7 6 

EF37 

.. . 12 6 VR65 . .. 

5 0 

5U4G 

.. .12 6 12SK7 

5 0 

6AG7 

. . .10 0 IT4 .. 

10 0 

VT502 

.. 12 6 6BM8 

7 6 

IL4 

.50 12BH7 

7 6 

6K6 . 

...76 12AU7 

7 6 

AV11 

. 2 6 6SN7 

15 0 

6K7 . 

.5 0 6BI.8 

7 6 

12SJ7 

. . . 12 6 6BX6 

7 6 

12SL7 

.12 6 RL27 

15 0 

6SH7 

.40 1616 . . . 

7 6 

47 . . 

. .12 6 5Y4 

10 0 

843 . 

. £1 10 0 5X4 . 

10 0 

1629 

. . . 5 0 2A3 ... 

. £1 

1619 

. . .. £1 807 . .. . 

£1 

RK75 

723A 

10 « 5U4 .. 

10 0 

VR75/30 15 0 866 .... 

17 6 

RK48A ... £3 6X5 .... 

9 6 

954 

5 o 829 . . £3 

10 0 

VR105/30 15 0 

6AC7 ... 7 6 6SK7 • • 

12 6 

1X2-879 ..5 0 6SS7 .. .. 

12 6 

6AJ5 

. .. 5 0 884 .. .. 

10 0 

S.T.C. S.U. 30 

Vehicle Band Transmitter/ Receiver 

70 to 80 meg. Locked crystal 

20 watts output. 6-v. operation 


£30/-/- 



NEW C.R.O. TUBES 

3AP1-906. £1 7 6 

5BPI. £2 7 6 

CV112. 16 0 

VCR97. £1 17 6 

CV322 . 7 6 

VCR511B. £17 6 


NEW POWER 
TRANSFORMERS 

240t A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

306 x 300 t 40mA .... 19 6 

1966 5” CRO .... £5 10 0 

1960 3’* CRO. £3 15 6 

325 x 325 t 150 mA £3 17 6 

295 x 295 300mA TV £6 15 0 
800v and 270r. 300mA, ea £7 10 6 
240y- 1 lOv. 1.3 Ky Aulo £10 10 0 
150 x 150V 30mA .... £1 5 0 

225 x 225V 40mA .... £17 6 

124V Doubler 300m .. £2 13 6 

130V Doubler 400m . . £3 5 0 

385 x 385, 100 mA . . £1 17 6 

300 x 300, 80 mA .. .. £1 12 6 

12v Vibrator, 200 y 50mA 17 6 
240v, 32 y, 40 watt .... £176 

6v to 24 Oy 40-watt In 

Yerter . . £17 6 

12v to 240y InYerter £17 6 

145y Doubler 450ma .£376 

150y Doubler 500 ma . £3 17 6 

220y Doubler 600 ma . £6 15 0 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt . . £3 7 6 

12V 140V 100 Watt £4 5 6 

32V 240V 100 Watt . . £4 3 6 

6V or 12V to 240V 40 watt 1 17 4 


RELAYS 

6V, 3-pole Miniature.IS 6 

1700 SPDT. 7 6 

1300 SPDT.7 6 

500 x 500 SPDT . . ... 7 6 

12 volts DPDT, 5 amp .... £1 

12 volts DPDT .12 6 

lOOpf TX var. condenser* . 16 9 

100 to 500 pf 3000v. var. .. 16 9 
500 to 2500pf 750v. var. .. 16 t 
Hi-specd Polarised relay £2 10 • 
400 ohm.11 6 


Hl-lo Phono Transformer* . . 4 4 

Hi-voltage, Lead-thru Insulator* 1 6 

each; 15/ do*. 

Multi-strand 4-core Cable* 

yard. 1 • 

60pf with Vernier . . . . £1 1 t 

30pf.10 6 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

lmfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K .£1 10 0 

lmfd 3000V.17 6 

,5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2ViK . . . . ea. 13 0 


AIRCRAFT CLOCKS 

8-Day. Sweep Second Hand. 

£4/17/6 

Post. 3/6. 


GENEMOTORS 

Input Output 

12v 600v 300mA New . . £5 10 0 
24v 250v 100mA .. .. £1 6 6 

24v 550v 375mA . . .. £2 0 0 

24v 250y 60mA .. .. £1 3 6 

12y 500y 350mA .. .. £8 10 0 

12v 1200v 200mA.£6 10 0 

24v 250 y 100mA New .. £2 0 0 

12y 235v 50mA . . . . £2 15 0 

12y 350y 50mA . . . . £2 15 0 

24v 540 y 200mA New .. £2 15 6 

24v 300v 250mA New . . £2 15 0 

12y 275y 110mA . . . . £3 15 0 


NEW HEADPHONES 

3 Ohm. £12 6 

2000 Ohm. 12 6 

4000 Ohm. 15 0 

Crystal. 2 15 0 

Stereo 3 Ohm 2 5 0 

Stereo Crystal Low Im¬ 
pedance . 2 IT 6 

American Lightweight . . 12 6 

Australian DLR 12 6 

Dynamis Earpieces, pr. 4 6 

Post 2/6 pr. 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C.. Vi, 1.2 Watt. 

04 Values. Vi ohm. to 10 meg*. 

15/-. Post 2/6. 

100 new assorted Condensers 
Paper, Mica, Ceramic Me'.mlcap. 
25 Values. 

15/-. Post, 2/6. 




WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus srock. Best price*. 
Call, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 

£32/10/- 


TRANSISTOR POWER 
SUPPLIES 

12V Input. 300V 150MA. plus 150V 
Rectified D.C. output. 

Kitset £9/17/6 

Wired and Tested £11/17/6. 
Including Circuit. 

Post 7/6. 


NEW METERS 

10mA centre zero, 3Viln, scaled, 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

6-10 amps, 0-506mA, 0-50 volt. 

£3 each type 

G.E.C. 31n Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V 

£1/17/6 

51n. 0 to 30 Amp. 

£1/17/6 

0-30 Amp., 4tn A.C., D.C. 
0-60 Amp., 4In A.C.-D.C. 

£1/17/6 


SESSIONS ELECTRIC 
RADIO CLOCKS 

Alarm and Pre-set Switching 

£1/9/6 

Post. N.S.W. 3/6. Interstate 5/. 


COMMUNICATIONS 
RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 140 V 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

3 — BZ 

6v. D.C. Operation. 

5 Band, 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use, or 
Bush Fire Control. Air Tested. 
Realigned. Perfect order. 

£27/10/- 

New Speaker Trans¬ 
former Windings 
4/9 ea. 

48/- doz. 

Post 1/6 ea. 

7/6 doz. 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 valve, 

3.5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4-Band 
550 kc to 30 meg. 

£72/10/- 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

240 A.C. Powered, Tested. 
PERFECT ORDER. 

£49/17/6 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 
12 VOLT UNITS 

Aj above. Metered with Field 
Regulator. 

Will operate TV Set*. 

£19/17/6 
































































TECHNICAL BOOK REVIEW 


BASIC MATHS COURSE FOR ELEC¬ 
TRONICS, by Henry Jacobowitz. 
Published by the Gernsback Lib¬ 
rary, Inc., New York, N.Y. Soft 
cover, 160 pages, by 5i inches 
of text material, with graphs and 
diagrams. 

This book would appear to be an 
excellent reference for either the student 
newcomer to electronics or the “practi¬ 
cal” radio technician who desires to 
brush up his maths in order to more 
fully understand and appreciate the 
fundamentals of the art. As a companion 
text to our current “Basic Radio Course” 
series the book would be most worth¬ 
while. 

Although there is no truly pleasant 
and painless way of learning maths the 
author does manage, in this book, to 
take much of the subject out of the 
dreary textbook world and into the 
modern electronics age. Its contents are 
geared to the technician’s point of view 
and the author’s presentation is clear, 
informal, precise. 

The five main chapters cover: Ohm’s 
Law Arithmetic, Network Algebra. 
From AC to Complex Numbers, Com¬ 
plex Numbers and Logarithms. The book 
is interspersed with explanatory cartoons, 
schematics, and diagrams and has ten 
full pages of useful mathematical refe¬ 
rence tables. Each chapter ends with a 
series of practical exercises, so that the 
reader may check his progress. 

Our review copy of the book came 
from Messrs Electronic Publications 
(Australia) of 11 Cadow Street, Pymble, 
N.S.W. The Australian price quoted is 
£2/8/. (K.W.J.) 

★ ★ ★ 

HIGH FIDELITY POCKET BOOK, by 
W. E. Pannett. Published by George 
Newnes Ltd., London. Hard cover, 
5in x 7Iin, 314 pages. Many cir¬ 
cuits and diagrams. Price in Austra¬ 
lia 63/ plus 1/9 postage. 

I don’t quite know whether the term 
‘pocket book” as used by Newnes, is 
neant to signify that the books are in- 
:ended to fit in one’s pocket, or whether 
t is meant tq imply that their price 
ffaces them within the reach of every- 
)ne’s pocket. From the size of this 
'olume, the latter would appear to be 
he case, for you’ll need a big pocket if 
r ou intend carrying it around in your 
oat. 

In fact, this volume is a reference 
ook. In a well-written, concise fashion 
: gives a comprehensive coverage of that 
trge field of a.idio labelled “high fidel- 
y.” 

Terms are defined, describing for- 
lulas given, and information tables 
lown, making the book useful to both 
mateur and engineer alike. 

Initial chapters deal with sound pro¬ 
action and propagation, reproduction, 
alve amplifiers (both preamp and power 
irieties), FM and AM tuners. Fur- 
ler chapters deal with disc recording 
id reproduction, stereophonic reproduc- 
m, magnetic tape recording, and 
>wer supplies. The rear of the book 
is data tables, an explanation of deci- 
:1 calculations, and a fairly compre¬ 
ssive glossary of audio terms. 

It’s a book which can be highly re- 
mmended as a text and reference on 
dio and high fidelity — in fact, one 


of the best books of this type that we 
have seen. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295-299 Swanston Street, Melbourne. 
(J.R.) 

★ ★ ★ 

THE OSCILLOSCOPE, Second Edition, 
By George Zwick. Soft cover, 224 
pages, 8Iin x 5iin. Published by 
Gernsback Library, Inc., New York, 
N.Y. 

This new and revised edition is very 
well illustrated and easy to understand. 
It covers a wide field relating to the oscil¬ 
loscope and its primary aim is that of 
an instruction manual. As such, it could 
be used as a supplement to the normal 
instruction manual of a commercial in¬ 
strument. 

To convey some idea of the subject 
matter, here is a list of the contents: . 

Chapter 1: Waveforms. 

Chapter 2: The Cathode Ray Tube. 

Chapter 3: Sweep Systems. 

Chapter 4: Typical Oscilloscopes. 

Chapter 5: Alignment. 

Chapter 6: Oscilloscope Techniques. 

Chapter 7: Tests and Measurements. 

Chapter 8: Experiments Using the 
Oscilloscope. 

After studying the first four chapters 
which relate to the oscilloscope system, 
the student should have a sound basic 
knowledge of waveforms, how they are 
traced on the face of the tube, how the 
Cathode Ray tube is made and its mode 
of operation. In addition, various 
methods of obtaining the sweep and 
other aspects relating to time bases are 
clearly dealt with. Finally, the oscillo¬ 
scope is treated as a whole with many of 
the most modern approaches to the sub¬ 
ject. 

The latter four chapters show the 
reader how to make use of the oscillo¬ 
scope. 

Methods of sweep alignment, with 
emphasis on pitfalls and ways of avoid¬ 
ing them, will be valuable to all interest¬ 
ed in this phase of oscilloscope use. 

Techniques and methods of making 
tests and measurements involving this 
versatile instrument, are also well cov¬ 
ered. The last chapter shows, in a prac¬ 
tical way, how to use the oscilloscope, by 
going through a series of experiment.^. 

Our copy came from Electronics 
Publications (Australia), 11 Cadow 
Street, Pymble, N.S.W. Postal orders 
only are supplied, and the price is quoted 
as £1/17/6. 

★ ★ ★ 

AUSTRALIAN STANDARD FOR 
CAPACITORS — AS C334. Pub¬ 
lished by The Standards Association 
of Australia. 

Following the publication of the basic 
Australian standard (AS C333) for the 
climatic and durability testing of elec¬ 
tronic equipment components, the Stan¬ 
dards Association has now completed the 
first of a series of standard specifications 
for the components themselves. This new 
standard applied to aluminium electro¬ 
lytic capacitors and is designated AS 
C334. 

The standard establishes uniform re¬ 
quirements for the climatic, electrical and 
mechanical properties of the capacitors, 
and is intended for the guidance of 
manufacturers and users of the capaci¬ 


tors and for testing interests in assessing 
the durability of the capacitors under 
various conditions of use, transport and 
storage. 

The standard has taken into account 
requirements set down in the correspond¬ 
ing British standard and in the relevant 
publication of the International Electro¬ 
technical Commission. It should thus 
assist in the development of an export 
trade in Australian-made capacitors and 
in electronic and telecommunication 
equipment fitted with the capacitors. 

Copies of AS C334 are now available 
from the offices of the Standards Associa¬ 
tion in State capital cities and at New¬ 
castle. 

The price is 6/ a copy plus 5d postage. 

★ ★ ★ 

COMMUNICATIONS DICTIONARY, 
BY James F. Holmes. Soft cover. 96 
pages, 6 by 9 inches. John F. Rider 
Publisher, Inc., I16W. 14th Street, 
New York 11, N.Y. 

As the name suggests, this book is 
essentially a dictionary which consists of 
a compilation of terms used in the fields 
of electronic communications and data 
processing. In some cases, there are 
terms which have several meanings. This 
book endeavours to explain these 
multiple-meaning terms, some having as 
many as seven different meanings. 

Our copy came direct from the pub¬ 
lishers but copies should be available 
from local booksellers in due course. 

Intended mainly for non-technical per¬ 
sonnel, associated with communications 
and data processing, it would also be 
useful to all newcomers into the field, 
including technical students. 

One point should be kept in mind. 
This is an American publication and. 
while most of the contents are applicable 
here, some terms are limited to the U.S. 
Price, 1.50 dollars. 

★ ★ ★ 

PRINTED WIRING AND PRINTED 
CIRCUIT TECHNIQUES. Pub¬ 
lished for The Electronic Engineer¬ 
ing Association, by Iliffe Books Ltd., 
Dorset House, Stamford Street, Lon¬ 
don, S.E.l. Soft cover. 49 pages, 
8 ± by 5 7/8 inches. 

This little book gives a broad treat¬ 
ment of the general principles of the 
manufacture of printed circuits, includ¬ 
ing the technical practices employed for 
equipment other than that which is used 
in the domestic field. 

Every stage in the production of a 
printed circuit board is covered in some 
detail, from the preparation of the 
original artwork through to the applica¬ 
tion of a protective coating to the 
finished assembly. 

There are no illustrations, with the 
exception of some graphs. Although this 
work is directed to the manufacture, it 
may be found useful by some who wish 
to make their own printed boards. 

Our copy came direct from the pub¬ 
lishers but supplies should become avail¬ 
able in due course. The British price is 
5/ sterling. (I.L.P.). 

★ ★ ★ 

ABC’s of SHORT-WAVE LISTENING 
by Len Buckwalter. Soft cover, 96 
pages 5i by 8£ inches of text 
material with many illustrations. 
Published by Howard W. Sams and 
Co., Inc., of Indianapolis, Indiana. 
American price, 1.95 dollars. 

The fun of armchair “eavesdropping” 
on the world via short-wave broadcasts 
is a hobby which is gaining increased 
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popularity. For those just getting start¬ 
ed in this fascinating hobby this new 
book from Len Buckwalter could prove 
most informative. 

No prior knowledge of radio-wave 
transmission is necessary for under¬ 
standing this text. The first thing a 
reader learns is what short-wave listen¬ 
ing is, what makes a radio wave, and 
just how these short waves travel in the 
earth’s atmosphere and space. The 
volume then goes on to describe how a 
short-wave receiver works, what the 
various controls are for and what to 
look for in selecting equipment. In ad¬ 
dition, antennas are presented and ex¬ 
plained, so the reader will learn how 
to obtain the best possible results from 
his receiver. 

Finally the book provides information 
on how to set up and operate a listen¬ 
ing station; how to track and “hold” DX 
(distant stations); and how to tune in on 
space satellites and manned space 
vehicles. 

The nine chapters include: Short-Wave 
Listening, The Short-Wave Signal, 
Ionosphere. The Short-Wave Receiver, 
Antennas. How To Set Up And Operate 
Your SW Set, Chasing DX, Signals 
From Space, and Hints On Maintaining 
Your SW Set. 

Our copy of this book came direct 
from the publishers. (K.W.J.) 

★ ★ ★ 

TRANSISTOR SUBSTITUTION 

HANDBOOK by the Howard W. 
Sams Engineering Staff. Soft cover. 
144 pages 51 x 81 inches. Published 
by Howard W. Sams & Co., Inc., 
of Indianapolis, Indiana. American 
price, 1.50 dollars. 

Like their predecessor the valve, tran¬ 
sistors are now manufactured to so many 
different type numbers and specifications 
that elaborate substitution manuals be¬ 
come an essential for the well-equipped 
service workshop. This new handbook 
is just such a manual and lists over 
43,000 direct substitutes, including 
29,000 substitutes for American types, 
14,000 U.S. substitutes for foreign types 
and over 700 semi-conductor diode sub¬ 
stitutes. 

Transistors are listed according to 
numerical and alphabetical order and, in 
addition to listing the substitute types 
for each, brief details are given on the 
transistor type (pnp, npn, etc.), base con¬ 
nections and the transistor manufacturer. 
The latter detail could be quite handy 
since, in certain applications, substitution 
of transistor types is not advised and, if 
unable to obtain a transistor locally, the 
technician could write directly to the 
manufacturers. 

Checking through the book we found 
that most types encountered in this 
country were listed, so the volume would 
appear to be entirely suitable for use by 
local technicians. 

Our review copy came direct from the 
publishers. (K.W.J.). 

★ ★ ★ 

TEST EQUIPMENT CIRCUIT MAN¬ 
UAL, by Robert G. Middleton. 
Published by Howard W. Sams and 
Co., Indiana, U.S.A. Soft Cover, 
8 iin x llin, 192 pages. Circuits 
and specifications. American price, 
4.95 dollars. 

As the name suggests, this publication 
is a collection of the schematic circuits 


and brief specifications of some ninety- 
seven American test instruments. These 
are gathered in groups comprising multi¬ 
meters, VTVM’s, audio oscillators, RF 
and marker generators, sweep generators, 
colour signal generators, valve testers, 
transistor and diode testers, cathode-ray 
tube testers, oscilloscopes, bridges and 
special instruments. 

A large format has been adopted, pre¬ 
sumably to allow the larger circuits to 
be reproduced without undue compres¬ 
sion. Even so, however, one or two of 
the more elaborate diagrams are scaled 
down to an extent where component 
values are blurred. In such cases double¬ 
page reproduction would have been an 
improvement. 

Component values are marked on all 
but a few circuits. 

As many of the instruments featured 
are available in Australia, the book is 
well worthy of a place on the reference 
shelf of engineers, technicians, students 
and hobbyists. The engineer will find it 
useful as a guide to design practice, the 
service technician as a reference when 
instruments require maintenance, and the 
student or hobbyist as an insight into 
the “works” of test gear. 

Advanced hobbyists may be able to 
adopt or adapt some of the circuits for 
their own purposes. 

All told, then, a book which should 
interest a great many of our readers. 

Our copy came direct from the pub¬ 
lisher. (J.R.). 

★ ★ ★ 

ELECTRONICS MATH SIMPLIFIED, 
Volume 2, by Alan Andrews. Pub¬ 
lished by Howard W. Sams and Co. 
Inc., of Indianapolis, Indiana. Soft 
cover, 208 pages 5i by 81 inches. 
With many graphs and diagrams. 
American price 4.95 dollars. 

Somehow or other I can’t get used to 
the “math” contraction so popular with 
the Americans. In pronouncing the title 
of this book, for instance, I keep suf¬ 
fixing it with an “s.” However, this has 
nothing whatever to do wjth the merits 
or otherwise of the book, I admit. 


Woman,” ‘‘Rumpus,” ‘‘I Love How You 
Love Me,” “Alley Cat,” “Walk Right 
In,” “Back Home Again in Indiana,” 
“Teen Scene,” “Sweetie Baby,” “A Little 
Evil,” “I Will,” “Bye, Bye Birdie,” “Susie- 

Q ” 

With the sound of teenage-operated 
transistor receivers in my ears, I shud¬ 
dered slightly at the title and the pros¬ 
pect of having to listen to this one. But 
I’m glad to say that, while the teenage 
members of the household seemed still 
to be suitably impressed, the dominant 
sound on this disc in the highly capable 
playing of Chet Atkins. Listening proved 
to be no problem at all, while, techni¬ 
cally, the sound is excellent. 

“COMIN’ ON.” Floyd Cramer, Piano 
With Orchestra. Stereo, RCA LSP 2701. 
(Also available in Mono). “All Keyed 
Up,” “Satan’s Doll,” “Mood Mist,” 
“Green Door,” “OP Man River,” “What’d 
I Say,” “The Chase,” “The Huckle 
Buckle,” “The Young Years,” “Steel 
Guitar Rag,” “Drown In My Own Tears,” 
“Back In The Saddle Again ” 

Listening to this one straight on top 
of “Teen Scene,” my immediate reaction 


According to the information supplied 
with it, this volume takes up where part 
one of “Electronics Math Simplified” 
left off. As part one has not to date 
reached our office, I must assume this to 
be the case. 

An abridged mathematics text design¬ 
ed to deal specifically with the mathe¬ 
matics of electronic circuitry, the book 
starts at about third year High school 
standard and progresses to approximate¬ 
ly first year university level. Students 
will find its scope somewhat limited, 
however, as calculus is not treated. 

The first chapters deal with algebraic 
grouping, factorisation, exponents and 
radicals (roots)* imaginary numbers, 
quadratic equations, simultaneous equa¬ 
tions, equations involving exponentials, 
and simple geometrical and trigonomet¬ 
rical relationships. 

A full chapter is devoted to the use 
of the slide rule. The emphasis here is on 
the practical aspects rather than on the 
principles behind the operation of the 
rule. 

Further chapters deal with graphs, 
complex impedances and AC circuit 
considerations, frequency response and 
valve operating point calculations, com¬ 
ponent data calculations, simple Boolean 
algebra and mechanics. Three-figure 
sine, cosine, tangent and base-10 (“com¬ 
mon”) logarithm tables are given at the 
rear. 

Considering the type of reader for 
which the book is designed, it would 
seem to present the material in a suit¬ 
able fashion. Practice exercises are given 
for each topic, to help readers in becom¬ 
ing proficient. 

Used by itself, this volume will be z 
good introduction to electronics, math: 
for those with a few years of Higf 
school maths behind them, or a compac 
refresher course for people returning tc 
electronics from another field. 

Those having less than three years 
High school maths will no doubt fin* 
the basic material in volume one neces 
sary for a thorough understanding o 
this book. 

Our copy came from the publishei 
(J.R.) 


was that Floyd Cramer was simply u: 
ing a piano to do what Chet Atkins ha 
been doing on the other disc for th 
past 20 minutes. Then I noticed thi 
Chet Atkins was credited as the produce 
and that both discs were a product c 
the same “Nashville Sound” Studio. It 
rhythmic “teen-fringe” kind of sound th; 
should find acceptance in most hous< 
holds with a leaning to popular musi 
The quality, again is good. 


POPULAR JAZZ —Cont. 

Of The Savage,” will have a fair id* 
of what to expect on this latest releas 
since there are many similarities of sty 
between those previous releases and t\ 
latest effort. If you have never hea 
him and have a taste for big bar 
swinging jazz with a most exotic fla 
our the disc is highly recommendec 
Technically, it’s a very good disc wi 
a nice stereo spread, extremely low si 
face noise and a wide dynamic rani 
without any noticeable distortk 
(K.W.J.) 


WHAT IS DYNACROOVE? - Continued 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 3/6 per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the December issue must reach our 
office before November 7th. Address your advertisement to THE ADVERTISING DEPARTMENT, RADIO, TELEVISION 
& HOBBIES, Box 2728, G.P.O., SYDNEY. See our classified form on page 144. 


FOR SALE 

QTEREO Pick-up, Philips, complete with bal- 
& ance, new. A bargain, 65/6. Ronette crystal 
pick-up cartridge, new (DC.284-OV), 42/6. BM3 
stick type crystal micropnone, with cord and 
plug, only 41/6. Post iree. Prompt attention 
given. Mallard Electronics, Box 58, P.O., Camp¬ 
sie, N.S.W, 

CPECiAL November oner. New OC71, 73, 

** TS2, SFT152, 153, OC72, 74, 80. SFT122, 
123, 2N217, all 9/6 each; OC44. 45, 2N269S, 
345, 274, SFT108, all 10/ eacn; 0071, 2N370, 
371, 15/ each; power types OC28, 29, 35, 2N301, 
250, 257, SFT240, 25/ each; OA210. 211, 10/ 
each; OA31, B TZ13. 15/ each; OA81, 85, 4/ 
each. Add 2/6 pack, and post. Right reserv¬ 
ed to supply equivalents. A.C.E. Electronics, 

Box 1452L,, G.P.O., Adelaide. 

QRGAN COMPONENTS: Send tor our ilius- 

trated catalogue listing parts, kitsets, circuit 
data and electronic organs, keyboards, pedal 
boards, contact wires, wiper plates, contact blocks, 
stop switches, stop tabs, piston switches, cougler 
switches, multi pole relays, toe pistons, expression 
controls, solenoids, etc. Also many sundry parts 
such as felt strips, springs, felt washers, threaded 
rods and components tor pneumatic actions. 

For the benefit of experimenters, we list sets 
of data sheets available lor several different de¬ 
signs of organs. 

Alan Douglas, a transistorised design, and the 
Clyne organ construction kitsets. 

• Harmonics” pre-assemblcd units and complete 
organs. 

Please send 5/ cheque or postal note to part 
cover costs of printing and postage. PESRA 

TRADING CO., P.O. Box 38, lvanhoe, N21, Vic, 

A MATEUR RADIO SUPPLY CO. Radio parts, 
^ receivers, books, magazines. Window lights 
3t c n A ,Rh b 113 Hemey Beach Road, Torrens- 
vllle S.A. Bus Stop 4. Phone 57-6788. 

CELL: All back issues R. IV and H. in stock 

v a <Lh.' IS!?- 1939 /? 5 “Pto 1/6 each; 56-58. 
2/ each; 1959 on, 3/ each. Post inch Phone 

°fi f al1, T t*i X£!T» 56 O’Connor St., Haber- 
field, Sydney. 7J-2569. Wanted to buy copies. 

yAPE RECORDER BARGAINS, new and used, 

* all accessories inch, bargain Hi-Quallty mikes. 
£^ na , n J u11 ster ?9, 3 * s P eed 4-track Hi-Fi recorders 
trom 129gns. All repairs and advice. Country 
inquiries welcome. TOMLIN’S RADIO, 528 Liver- 
pool Road, South Strathfield. 642-4215 (Syd.). 

DADIO Control for model aircraft, boats, etc 
cn-r £r ee Crom Pt° rt ’» Radio and Hobbies P./L., 
577 Hampton st„ Hampton, Vic. Sales, service 
spare parts. Postal orders by return mail. 

’T'RANSISTOR Radio Repairs. All makes of 
Japanese sets repaired. We have most spare 
PJL.*L. but for . use in repairs only. Send set, less 
7 ^Vo f as i e ’ b y. re? - P°, st from anywhere in Aust. 

ap'°& motors 

jC*LEC1RONIC Organs. Do not build yourself 
an organ without contacting us! See our 
advert, this issue. Electronic Organ Co 

DADIO Course for a couple of pounds. See 
* °ur advert, in this issue. Electronic Publica¬ 
tions. 

£OURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6. Transistor Servicing 10/6. TV Servicing 
J2/6. F M 7/6. VHF-UHF 10/6. Computed 12/6 
DF-RADAR 12/6. Trigonometry 3/6. Calculus 
10/6. Organic Chemistry 10/6. Phys'cs 12/6. Nuc¬ 
lear Physics 10/6. Mechanics 10/6. Astronomy 
10/6. Clear Thinking 5/. Post Free. Popular 

Science School of Eleclronics, 3 Broadway, West 
Pymble, Sydney. (Correspondence Only.) 

C*OR SALE: TV Power Trans., £3; BSR 4-speed 
* record changer, £13; Efco 10” radio dials, 
£1/10/; Q Plus Radio, 2 S.W. switch and coil 
units, £4; HM7 crystal mic., £2; Resistors, 

pots, wafer switches half-price, reconditioned TV, 
radio, transistor radios, grams, etc. Tele-Pol., 76 
Belmore Rd„ Randwick, FX5005. 

JWjODELS. Engineering in miniature. Authentic 
designs Good castings. Bolton, 72 King St., 
Sydney. Catalogue 7/. 

r\RAKE 2B Ham receiver with O multiplier and 
speaker. Current model. Selectivity 0.5, 2.4. 
3.6 Kc Tuneable band pass. 240v A.C. £225. 
Johnson 52 ohm directional coupler for S W.R. 
£9, C.E. SSB slicer. Model A. 445 Kc or 85 Kc 
IFS, £29. AKAI tape recorder, 2 microphone 
channels, 2-sneed, model 903. New £95. 
VK3ACF, 116 Anderson St., Yarraville, W.13, 
Vic. Phone 314-7687. 

DDDYSTONE marine receiver, Model 670A for 
sale. 4- band, fully tropicalised. Retails £115. 
Sell £60. H. G. Zulke, 13 Muruila Cr„ Raymond 
Terrace, N.S.W. 87-2448. 


FOR SALE 


S ELL used 680A Globe Scout transmitter, VFO, 
manuals, £30. Allen* phone 51-5433, Syd- 
itey, N.S.W. 


D.T.H. tape recorder with separate record, rc- 
^ play amplifiers, extension speaker, microphone, 
l tapes. £50. New 13Ch. NT3011 framegrid 
:uner and l.F. strip, £20. R. L. Carden, 29 
iaklry Street, Cha^wpod, N.S.W. _ 

UAL 1007A player. Condition as new. Phone 
^ 665-4261, Sydney._ 

ftfEW Philips six-channel sound mixer and 

power supply. Cost £90. accept £48. 
Complete. 630-1667, Sydney, N.S.W._ 

r X-RACK, cheap. Ex-Marine. 5tt x 18in x 2ft. 
WY1794, Sydney, N.S.W._ 

SELL collection radio parts, suitable for hobby- 
^ ists of all ages. No reasonable offer refused. 
\fter 5 p.m., 98 G Wynne Street, Richmond, 

Victoria. 


CELL large quantity of radio gear. Phone 
? Sydney, 98-8577. 


FOR SALE: Transistors, valves, all radio com- 
‘ ponents, less than Vi price. S.A.E. list. 
17 Filzwilltom Road, Vauduse, N.S.W. Mail 
)nly._ 

■TAPE decks, brand new, in sealed cartons. 
4 Collaro 4-track, £30; 2-track, £25. Freight 
ree anywhere. Mail orders only. 64 Cromwell 
toad. Smith Yarra, Victoria. 24-2359. 


PIONEER 300 Stereo amp. with tuners. Brand 
new, in sealed cartons. Fully guaranteed. 
£98. Freight free. Mail orders only. 64 Crom. 
'ell Road, South Yarra, Victoria. 24-2359. 


JEW E.I.L. 62 ham communication receiver, 
^ 9 valve, 3 band, 3.5 to 30 Me. £50. Phone 
5-3544, Sydney. 


•IGNAL Generator, L.S.G.ll, £15. New. 


Warwick, 223 Crown Street, Sydney, N.S.W. 


A3495. 


/ALVES and Transistors, new: 6X4, 6AQ5, 

f 3S4, 3V4, 12/ each; 6BA6, 6BX6, 6M5, 15/6 
ich; 6BM8, 6EH7, 17/6 each; 6AK5, 30/; 5Y3, 
)/. Transistors: OC70, 71, 72. 73. 74, 12/ 
tch. Diodes: OA80, 3/6; OA210, 10/; OA211, 
!/. Post free. Prompt attention Riven. Hal- 
rd Electronics, Box 58, P.O., Campsie. N.S.W. 


^HREE-INCH CKO. R.T.V. and H. design. 
• Complete probes. £50 or offer, FJ5013 
dney, N.S.W. 


TRANSISTOR 

IGNITION 

For 

CARS, TRUCKS, BOATS, 
LAUNCHES, GO-KARTS, 
TRACTORS 

IEADY TO INSTALL CONVERSION 
' UNITS 

ou can eliminate frequent costly tune-ups, 
iplacement of distributor points, plugs and 
indensers. 

et top mileage, better cold weather starting, 
nprove engine performance, idling, accelera- 
>n and speed. Save hundreds of pounds in 
pair bills. Fits all battery-ignition operated 
stems. 12 months’ guarantee. 

special safety feature protects ignition sys- 
m, and prevents engine from starting if bat. 
ry accidentally reversed. When ordering, 
eelfy battery voltage, polarity of ground, 
r model. Price includes all leads, hard- 
ire, hermetically sealed transistor, high ratio 
II, ballast, etc. Model for positive or nega- 
e grounds, £33. 

rite for our full list of parts, coils, tran- 
tor, etc. Free descriptive leaflet on request. 

.11 types of transistor units serviced 

QIK-FIRE SYSTEMS 

919 Forest Road 
.ugamo, N.S.W. 53-9377 


FOR SALE 

AMERICAN HI-FI Stereo amplifier. 20 watts/ 
Channel AM/FM. Provision for mutl.plex. 
Brand new. Fairfoul, Box 196B, G.P.O., Hobar . 

DADiO components tor sale, any offer, all un~ 

used. Phone 99-2025 Sydney, N.S.W . 

CELL: A tew only left, Stromberg-Carlson 13- 
** channel 23in TV chassis models 4A 311-312 
complete with valves and tuner less deflection 
yoke, picture tube and speaker .. £38 10 0 
Also some 21 in chassis less valves 
Complete set of 9 transistor New 
Voice transce.vers. Citizens band 
frequencies. Retail price 65 gns. 

Reduced to.Pair 32 10 0 

Philips 6-9 volt Battery 4^specd record 

players less pickup, model NG 1012 2 0 0 

Philips disc jockey case (alum.) .. 10 0 

Philips shaver cases, ideal for trans- 

sistor radio case . 

Philips 21 In and 23in TV mask .. 

Philips 5in loudspeakers. 

Stromberg-Carlson TV power trans¬ 
formers . 

Rola Vertical Output Transformer 

TV 139. 

Rola Vertical Output Transformer 

TV 137. 

Westinghouse metal rectifiers 16K4 
Westin. house metal rectifiers as used 
in Astor-HealinR, etc. portables .. 

Fkco TV Power Transfoimcrs .... 5 0 0 

Ekco TV metal rectifiers. 15 0 

All above goods are new and in cartons where 
used, prices are plus packing and freight. 
Electronic Develooments Imp rts, 27-29 Bucking- 
ham St, Surry Hills. Phone 69-6548, N.S.W. 

D ADIO Control Models and Electronics Maga- 
zinc. See our advert, this issue. Eleclronics 
Publications. _ 

S ELL: 2 Bass Reflex Enclosures 27in x 24in x 
17in deep 7/8in walnut veneer fitted 2— 
12WR 15 ohm speakers, £20 pr. Telephone Sydney 
UA4687._^_ 

C*OR SALE: 10 complete sets of AT5, AR8, and 
* TS power supply. Will sell in lots complete 
for £40. or £300 the lot. Power supply for 
SCR522 VHF transceiver. All electric. Cost over 
£200. Two only £70 each or offer. 2 only AM300 
HF receivers coverage 1.5 to 25 me £30 each. For 
details write Aerial Patrol, Prlvalc Mail Bag, 
Woolongoug. 
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READER SERVICE 

l^ICROGROOVE DISCS from your tapes. Also 
tape copying service, highest quality discs at 
all speeds. Prompt service. Moderate charges. 
Country and Interstate. Inquiries welcomed. 

Vltatone Recording Studios, Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney), 42-6154. 


TX7ELCOME to Free Membership in Global Tape 
YY Recording Exchange Hobby Club, 4518 N, 
8th Place, Phoenix, Arizona, U.S.A. Send speeds, 
tracks, hobbies. You will receive a directory 
by return surface mail. Members in 30 
countries. 


DEPAIRS to receivers, transmitters, construction 
testing, TV alignment, Xtal convs. any fre¬ 
quency £18/10/ plus tax. 144 Me Xtal conv. 
kit. £12 plus tax. Eccle^nu Flectronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 


R 


ADIO, TV Books. See our full-page advert, 
this issue. Elec'rnn'c Publications, 


'T’APE TO DISC. Have your own tape items 
* faithfully renroduced on aceta'es or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne. 34-3716. 


\7ICTORIA’S largest P.M.G. disposal shop. Cheap 
Y as chips. If I haven’t got it now. its odds 
on that I will get it. Wally’s Disposals, 288 Rath- 
downe St., Nth. Carlton, Vfc. 


T HE RADIO CONSTRUCTOR.” a leading 
British Radio monthly magazine. Sample corf 
“Tulv 63” lOd FJECTRONTC PUBLICATIONS. 
11 CADOW STREET. PYMBLE, N S W 


WANTED 


W ANTED, H.M.V. 12A pick-up. Must be 
complete. Replv to D. Blsby, Radio Aus¬ 
tralia- Shepparton. Victoria. 


S WEEP Generator wanted for TV work. Phone 
72-4214, Sydney, N.S.W._ 

W ANTED To Buy, A.W.A. F.M. radio tele¬ 
phone, 6 or 12 volt, standard V H.F. or 
converted 144 Me. Good price offered. Williams, 
46 Station Street, Seymour, Victoria. 


} io, Television & Hobbies, November, 1963 
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IH8S 

FREE BOOK 

COULD BE THE 
TURNING POINi 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

J ^ Am I in a dead-end job? 

^ Can I use my spare time to get 
ahead? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele- 
vision, details of every application of 
fhe fundamental principles. 


6ET INTO ON^ OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of "these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you' may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 




MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 







AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. v A. BANK BUILDING, 

Cnr. Broadway and City Road, 

(Opp. Grace Bros.) Phone 211-4244 (3 


K^\r\ TCICVKIOKJ A HOBRIES 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your fre 
booklet “Careers in Radio and Television .” 

NAME .. 


ADDRESS . 










































